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THE USE OF COLLOIDAL (GELATIN) 
SOLUTION. IN LOW BLOOD 
PRESSURE.* 

James J. Hocan, M.D., M.R.C.S. (England). 
San Francisco, CAL. 


In order that you may fully understand the prin- 
ciples on which the perfusion of a colloidal solution 
is based, it will be necessary for me to review a 
few results of experimental facts that we think form 
the basis of our contention. 

The original work was done to determine why 
the blood, a fluid containing 90 per cent. of water, 
remained in the blood vessels and why the various 
salt solutions (Ringer’s and Lock’s) when given 
intravenously were quickly lost from the circulation 
and appeared as urine. Those who are interested 
in the scientific part of this problem will find the de- 
tailed experimental proof in an article published in 
the Kolloidchem. Beihefte 3, 385 (1912) on “The 
Theory and Practice of Transfusion,” by Martin 
H. Fischer and myself; and a more detailed article 
on its clinical application in the Journal of the 
American Medical Association, February 27, 1915, 
“The Use of Colloidal (Gelatin) Solutions in 
Shock,” by James J. Hogan. 

Let us ask ourselves why all the blood is not 
poured out as urinary secretion or lost into the 
tissue spaces? This is biologically just as import- 
ant, and medically and surgically just as practical a 
question as the ways and means by which a urinary 
secretion is maintained and increased or decreased. 

The maintenance of a normal circulation is neces- 
sary in our complex organism. It provides the cells 
with materials necessary for their life and removes 
the products of tissue waste. That part of the 
problem of maintaining a normal circulating fluid 
is usually taken pretty much for granted. If, by 
accident or otherwise, one of the larger vessels is 
opened in man or laboratory animal, we see follow- 
ing each other in the course of a very few minutes 
all those symptoms which culminate in death. When 
now we try to see why this occurs, it is quickly 
brought home to us that the most serious mischief 
done by the hemorrhage does not reside in a great 
loss of red blood corpuscles or in a loss of certain of 
the chemical constituents found in the blood, but in 
a diminution in the volume of the circulating blood. 
The proof for such a conclusion is easily brought, 
for to protect or save an animal from the effects of 
hemorrhage it is not necessary to transfuse blood ; 
transfusion with water containing various salts may 
do. But though these salt solutions work excel- 


*Read during the Third Annual Meeting of the American 
Association of Anesthetists, San Francisco, June 21, 1915. 


lently, they do this for a limited time; their effects 
wear off so that the individual who has been roused 
from the effects of a great hemorrhage begins to 
sink again. It is easy to see why this happens. The 
injected salt solution does not remain in the blood 
vessels, it appears as urine or is taken up by the 
tissues, and the blood pressure falls. If the water 
could be retained in the blood vessels we would get 
more lasting results from the injection of a salt solu: 
tion. In our,experimental work on animals, we 
found that the infusion of salt solution of various 
strengths did not remain in the blood vessels anJj 
so did not raise the blood pressure, and that when 
stronger solutions than those of the physiological 
type were used, the loss of fluid was greater the 
greater the concentration of the salt in the mixture. 
Working with various colloids (casein, horse blood 
serum, globulin and gelatin) we found that equal 
quantities of fluids combined with a colloid would 
stay in the blood vessels, there would be a rise of 
blood pressure to a normal point, none would be 
lost by the kidney or into the tissues. Our reason- 
ing from these experimental facts led us to the fol- 
lowing conclusion: That the blood remains in the 
blood vessels because all of the water is held as 
hydration water combined with the colloids, and 
in this form cannot escape as secretion. 

If our reasoning be correct, we would expect that 
the intravenous use of colloidal solutions would be 
more lasting than solutions containing free water, 
and in this we have not been disappointed. After 
three years work I have come to the conclusion that 
a properly prepared 2% per cent. gelatin solution 
answers our purpose very well. 


PREPARATION OF GELATIN SOLUTION. 

25 grams of purest gelatin,* 1.5 grams of sodium 
chlorid, and 100 cc. of distilled water are placed 
in a flask and boiled for 15 minutes. The resulting 
solution is filtered through heavy paper in a hot fun- 
nel and then autoclaved for an hour at 124° C. 
(255.2° F.). It is then chilled in an ice box. The 
gelatin has the proper colloidal qualifications if 
under these circumstances it solidifies. In this form 
the gelatin is kept until needed. In order to prepare 
the transfusion mixture, the flask of gelatin is 
warmed until it melts, when it is added to 1000 cc. 
0.9 per cent. sodium chlorid, to which has been 
added 2 grams of sodium carbonate crystals (Na, 
CO, 10H,0), all warmed to body temperature. 

The completed solution may be given intraven- 


* The gelatin must be fresh.and of high quality. Ordinary or old 
gelatin not only does not jell properly, ut is often so rich in 
protein split decomposition products as to be dangerous for in- 
travenous use. Dr. Hogan has used Stoess and Company’s, (Heidel- 
berg) purified product. ee 3 Squibb and Sons and the 
Intravenous Products Company have begun marketing the colloidal 
(gelatin) solution in ampule form ready for use. 
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ously by gravity in a Fowler bottle with rubber 
tube and cannula attached. It should be given very 
slowly, allowing 20 to 30 minutes for each 1000 cc. 
The total amount used will depend on the blood 
pressure. I continue its use until the blood pressure 
is raised to about 120. As the veins are collapsed 
in the severe cases of shock, I always cut down and 
expose a vein at the bend of the elbow. Selecting a 
cannula of small bore, I tie this in the vein and start 
the solution very slowly. By using the manometer 
on the opposite arm the pressure may be taken 
after each 250 cc. has been given, and may be 
stopped when it has been raised to a safe level. The 
only after effect I have encountered is a chill in 
some cases, but this need not worry you as it passes 
off in about five to ten minutes. In a few cases 
patients started to perspire freely, but this was 
controlled by 1 cc. of Pituitrin intramuscularly. 

It can, of course, be foreseen that what may 
be actually accomplished by gelatin transfusion in 
any case of low blood pressure depends on the in- 
tensity, persistence and nature of the factors re- 


Dr. James T. GwatHmey, New York City: This 
has been one of the most important papers of our scientific 
session, and the practical use of the method should enable 
us to save many lives in the future. In a few personal 
cases, we have given amounts of normal saline solution 
that would startle a good many surgeons and anesthetists, 
for instance, one or two quarts during an operation, but 
without apparent injury to the heart, or embarrassment 
of circulation or respiration. On the contrary the injec- 
tions benefited the patients and served to keep the blood 
pressure and pulse rate nearly normal. According to Dr. 
Fischer and Hogan’s colloid theories, I suppose the acidity 
of the different tissues would be amply saturated by this 
large amount of saline, and yet there would be enough left 
to fill the blood vessels. Dr. Hogan is to be congratulated 
on basing his practical method on such fundamental and 
scientific physiological principles, and we should help to 
circulate the knowledge he has given us, in promoting the 
routine use of this colloidal solution in the various forms 
of shock and hemorrhage. This method should be made 
a part of the anesthetist’s armamentarium for immediate 
use when needed. 


. E. Enestap, Minneapolis: I would like to 
know if Dr. Hogan takes into consideration that cases are 
artificially sensitized by material like the old-fashioned 
antitoxin we used to use, or by repeated hemorrhages, re- 
sulting in anaphylaxis. 

Dr. F. D. Buttarp, Los Angeles: I should like to 
ask Dr. Hogan if he always uscs the solution intravenously. 
Could it be used hypodermatically or in the rectum? 


-Dr. Pumemon E. Truespate, Fall River, Mass.: 
As another, who is very much interested in this method 


“6 sponsible for it. Viewed in this light, it is not re- of transfusion, may I ask Dr. Hogan if, in an instance of 
ne markable that our experience thus far has seemed 
w to indicate that cases of shock consequent on simple the colloidal solution? What, would be the effect of 
hemorrhage are most easily relieved. Even some the load 
cases showing severe degrees of anemia rallied and before it would be impossible in the short space of 
hat got well. Shock consequent on injury, or a surgical = we ry to a — of = — — have been 
be ° . . ; one in this work that led to our final conclusions. 
operation in the ordinary clean cases, seems to be _ L have used this solution in something over 35 cases, and 
er, controllable almost as easily. Least hopeful are it has been used et San a by * least se other 
ter : : : surgeons in something like 15 cases. In all the cases 
we the septic cases in which the low blood pressure I have used it in, we have made a very careful examination 
a is in greater measure dependent on a heart suffer- of the blood pressure atier every 250 cc.’s were used. It 
ion . : * ats is not always possible to do that, and unless you have 
— from a general intoxication, but as I find these a blood pressure instrument handy you must depend upon 
patients are all suffering from an acid intoxication, your ag We depend — the blood pressure. If the 
° * patient has a pressure of 125, we try to raise it slightly 
besa’ effort to relieve this should be made. The use above the point it was before—if it was 120-we try to 
een of sodium bicarbonate 2 per cent. and glucose 20 pic ng Roar once it is up, the slightly hypertonic solution 
. * makes the tissues give more water to the blood and you 
ced per should be tried. will find your blood pressure will hold. I have transfused 
ing While it is impossible in the short space at my animals a this solution wae F mene _twice the 
disposal to go more deeply into this subject, F hope any" injury to that animal outside of the fact that he 
that the application of the principles I have at- due to 
The tempted to place before you may be the means of got it 
if increasing your armamentarium in the conditions of = be no pulse at the wrist = — flutter of = 
eart, and no pressure registering by the manometer. In 
rm low blood pressure that come under your care. one case we put in 2,200 cc. before the manometer regis- 
are 350 Post STReet — it = it safe 
: . in the hands of any physician who could cut down upon 
iS a vein and put in salt solution. 
cc. DISCUSSI As to the effect on the heart. If you use a very small 
CON. cannula you will not h accidents. You must put 
ou wi ave any acci . must pu 
een Dr. E. I. McKesson, Toledo, Ohio: I cannot discuss it in seh slowly, and this applies to any intravenous 
Na, this interesting paper because I have not had any experi- perfusion work. 
ence with the method, but it is a very important subject, One point might be brought out in relation to the treat- 
and I would like to have some additional information. ment of toxemic cases. We have found recently that the 
en- How close does Dr. Hogan permit the blood pressures, use of sugars in high concentration is a great help in cases 
after they have gone down, to return to normal by the of toxemic shock. In these cases we try to get in as much 
r old injection of the colloidal solution? For instance, a patient’s dextrose as possible, by the vein if possible. We always 
h in blood pressure before operation is 120 systolic and 80 use sodium bicarbonate or any of the calcium salts by the 


mouth, following the transfusion, to offset the acid in- 
toxication. It is absolutely necessary to get your patient 
passing urine that is alkaline. 

As to the sensitization of the patient, we have never 


ine diastolic ; shock develops and the pressure drop to say 70 
systolic and 50 diastolic. Now during reaction, what is 


the pressure at which the injection of the solution should 
ceaser 
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had any trouble. The question of anaphylaxis is not thor- 
oughly understood at the present time. 

As to symptoms after giving, you will not have any 
more symptoms than after a large infusion of salt solution. 
After you give a large injection of salt solution intraven- 
ously, you have some chill. In case of toxemic shock 
the blood pressure will drop because the tissues have 
robbed the blood of its fluid. 

I find in these conditions there are only two drugs that 
are of any use: digitalis in a failing heart, and pituitrin 
in these cases will contract the peripheral vessels and prob- 
ably save many patients who would die from toxemic 
shock. We thought it would not be efficient in toxemic 
shock, but in the last few months we have changed our 
minds, for by the use of digitalis and pituitrin, with sugars 
and sodium bicarbonate by rectum, the results are more en- 
couraging. I had one case of hemorrhage following a 
double antrum operation in a patient markedly toxic, with 
blood pressure of 58 and haemoglobin of 15, who re- 
inal after 2,200 cc. intravenously. 

In regard to its use under the skin or in the rectum: 
you must put it into the circulation. It is a colloid and 
would not be absorbed by any tissue until by some chemical 
means you break down the colloid and obtain water from it. 

In treatment of prolonged operations, where shock is not 
due to hemorrhage, we have had most brilliant results. 
Recently I had two cases where the patients went out on 
the table pulseless and with no blood pressure registering 
on the manometer. In one case we used 1,500 cc. and in 
another 2,100 cc. and both recovered. 

In this colloidal solution you have at your disposal an 
easily prepared safe solution that may be used intraven- 
ously even in large quantities. 


LOCAL ANESTHESIA IN NOSE, THROAT 
AND LARYNX OPERATIONS.* 
Myron MEtTzeEnBAUM, M.D., F.A.C.S., 
CLEVELAND, OHIO. 


A patient undergoing an operation on the nose, 
throat, or larynx is subjected to the same shock 
and to the same risks as though the operation 
was on any other part of the body, and must be 
operated according to the same surgical principles 
that govern other operative procedures. 

At least a cursory physical examination should 
be made, to exclude gross lesions of the heart, 
kidneys, pulmonary and respiratory organs; to ob- 
tain knowledge of the presence of an enlarged 
thyroid or thymus gland, of chronic or acute in- 
fections, of diabetes, or hysteria, so there is a rea- 
sonable assurance that the local anesthetic will be 
absorbed and will react in the physiological man- 
ner, and that the patient will have a natural toler- 
ance for the drug. 

Crile has shown that the cortical brain cells are 
exhausted and even disintegrated in the same man- 
ner and to the same degree by fear or fright as by 
pain, resulting in shock. The success of an op- 
eration then depends on how perfectly the pre- 
operative fear is eliminated and how effectively 
the local anesthetic or the general or regional an- 
esthetics are administered, so that no painful im- 
pulses are transmitted from the field of operation 


*Read during the Organization Meeting of the Interstate Asso- 
ciation of Anesthetists, Cincinnati, O., May 4-5, 1915. 


to the brain during and at least for a short time 
after the operation. A general anesthetic puts to 
sleep only the motor areas of the brain, but the 
sensory areas of the brain still receive the painful 
impulses from the operated field. These can be 
eliminated by anesthetizing the field of operation 
by a local injection of cocaine or novacain or by 
injecting cocain or novocain around or into the 
nerve trunks supplying the field of operation. 

Just as the Professional General Anesthetist is 
recognized today ; so the time will come when there 
will be Professional Local or Regional Anesthetists, 
who will be skillful in injecting local anesthetics 
around the nerve trunks so as to produce regional 
anesthetic areas. For example, a professional local 
anesthetist will inject the various branches of the 
facial nerve for operations on the various parts of 
the face and especially the jaws and teeth, after 
which a dentist can either extract teeth or remove 
nerve roots, or he will inject the axillary nerves 
or certain spinal nerves and so on. No doubt in 
time it will become feasible to inject what we now 
look upon as deep seated nerve trunks, 

A well administered local anesthetic like a well 
administered general anesthetic is a valuable factor 
not only during the operation, but also to the post- 
operative stage. The important factors of a local 
anesthetic are the prevention of fear of the opera- 
tion, the perfect anesthetization of the field of op- 
eration, and at least a partial postoperative anes- 
thesia, all to be accomplished by the application 
or injection of a drug or combination of drugs 
whose toxicity is within the limits of safety. 

The prevention of fear and the quieting of the 
mind, so as to eliminate brain cell exhaustion and 
destruction from this source is almost perfectly 
accomplished by the administration of scopolamin 
or hyoscin with or without morphin. 

In 1901, after two years of experimentation and 
clinical test, I introduced the use of scopolamin 
preliminary to both general and local anesthetics, 
until at the present time its use has become almost 
routine. 

Scopolamin acts as though it had two radicals, 
the one a decided brain sedative for after the ad- 
ministration of a physiological dose of scopolamin 
the preoperative nervous fear and irritability is 
changed to one of calm and quietude, so that when 
desirable the patient may be placed directly on the 
operating table without manifesting the usual fear 
and excitation. Scopolamin places the patients un- 
der a mild anesthesia; therefore, in administering 
ether or nitrous oxid oxygen gas patients go under 
the general anesthetic more rapidly, with less re- 
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sistance, requiring less anesthetic to maintain an 
even anesthesia, awakening more rapidly, at the 
same time the anodyne effect lasting for several 
hours. In gas-oxygen narcosis, scopolamin renders 
greater muscular relaxation and at the same time 
gives a better vasomotor tone. 

In operations on the nose and throat under co- 


cain or novocain the preliminary administration of 


scopolamin is of the greatest value. The usual 
fretful, excited, restless patient becomes quiet, in- 
terested and helpful, and in cases of the removal 
of tonsils or foreign bodies from the throat the 
patient will often hold the tongue-depressor and 
be entirely free from the usual constant desire ta 
spit, cough, gag or explode their breath. 

In nasal operations the preliminary administra- 
tion of scopolamin lessens the amount and 
strength of cocain or novocain required and an- 
esthesia of the bony areas is decidedly more ef- 
fective, as in the opening of the antrum or sinuses. 

When scopolamin is administered in physiologi- 
cal doses it seems free from any immediate or 
remote detrimental effects, while its benefits are 
to quiet the patient, benumb his sensibilities and 
lessen his irritability to such a degree that he re- 
quires less local or general anesthesia to com- 
plete the operation. 

In nasal, pharyngeal and laryngeal operaticns 
the manipulation results in a greatly increased 
amount of mucous which tends to wash away any 
anesthetic applied locally. It also forms a coating 
of mucous over the surfaces so that the local an- 
esthetic can not act as readily. 

The second radical of scopolamin acts similar to 
that of atropin checking the glandular secretion 
of the mucous membranes as much as the sume 
dosage of atropin would have done, so that in 
bronchoscopy there is almost no secretion to wipe 
away. In operations with local anesthesia on the 
throat there is almost no saliva to annoy. I: op- 
erations on the nose, the abundant nasal secre- 
tions are lessened and the usual profuse discharge 
following any extensive nasal manipulation or op- 
eration is held in check for several hours. 

The atropin radical does not check the secre- 
tion of the kidneys, but it holds in check the 
bronchial mucous secretion during ether anesthesia, 

Also the atropin radical, like atropin itself, pre- 
vents reflex inhibitory stimuli coming through the 
superior laryngeal nerve and its branches to the 
vagus. It is, therefore, of value if given before 
operations for the removal of adenoids, tonsils or 
operations around the base of the tongue, thyroid 
gland or larynx, in bronchoscopy, esophagoscopy 
and especially in removing foreign bodies from the 


pharyngeal or laryngeal region, when considerable 
traction of the tongue is required. Since children 
tolerate atropin well, it is not surprising that they 
also tolerate scopolamin without untoward effects. 

Pain: In a Field to be Operated—The preven- 
tion of pain is best accomplished by the application 
to mucous surfaces or injection into the tissues 
of weak solutions of cocain or novocain. The 
simultaneous contraction of the blood vessels in 
an area to be locally anesthetized intensifies and 
prolongs the action of the local anesthetic by pre- 
venting a too rapid general absorption. This can 
be accomplished by combining adrenalin or the 
synthetic adrenalin compounds with cocain or no- 
vocain. 

Adrenalin or the synthetic compounds produce 
a vigorous contraction of the capillaries and small 
blood vessels when applied locally to the mucous 
membranes or when injected into the tissues, there- 
by lessening the general absorption. When com- 
bined with cocain or novocain solutions the retard- 
ing of the general absorption intensifies and pro- 
longs the anesthesia by rendering the action more 
local and limited to the area of application or in- 
jection. 

Adrenalin and the synthetic compounds are most 
powerful drugs and show an activity in strengtlis 
of one in 100,000. When injected into the circula- 
tion of animals the effects are 40 times as great as 
when injected into the tissues only. Therefore, 
the original solutions of 1-1000 should only be 
used externally on the mucous membranes. For 
injections 1-50,000 is sufficiently strong for capil- 
lary contraction. 10 minims of the 1-1000 solu- 
tion is considered the maximum dose to be injected 
at one time. 

The chief toxic symptoms are palpitation of the 
heart, oppression, and difficult respiration. Adrena- 
lin is contra-indicated in the very young, the aged 
and in those suffering with heart lesions and dia- 
betes. If the strength of the solution be physio- 
logical in its action on the capillaries the anemia 
will disappear gradually with a primary dilatation 
of the blood vessels, whose walls will return to 
normal. However, if strong solutions are used 
there results a vasomotor paralysis, the vessels can 
not contract for a longer period, during which time 
secondary hemorrhages may occur. 

The application of strong solutions of adrenalin 
to the mucous membranes or the injection of strong 
solutions into the mucous membranes or tissues may 
completely interrupt the circulation for so long a 
period as to result in sloughing of the tissues. 

The vasoconstriction caused by adrenalin is of 
the greatest value in securing a bloodless operative 
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field. Adrenalin itself has no anesthetic proper- 
ties but its vasomotor constricting action resulting 
in the blanching of the mucous membranes, allays 
congestion and thus relieves the pain of inflamed 
tissues. 


Light and air deteriorate adrenalin and the syn- 
thetic adrenalin compounds and may render them 
both inert and toxic. The synthetic compounds 
are the more stable and better withstand a mod- 
erate amount of heating. The safest way of using 
either the organic or the synthetic product is in 
tablet form made into fresh solutions at the time 
of use. Adrenalin or the compounds are not al- 
tered by, nor do they alter cocain or novocain by 
being combined with them. 


Cocain: The anesthetic action of cocain was dis- 
covered by Kohler of New York in 1884. It is 
a very effective local anesthetic when applied or 
injected in the mucous membranes or when in- 
jected into the tissues or around or into nerve 
trunks. It paralyzes the nerve endings—the sen- 
‘sory fibres before the motor. It produces a fair 
degree of contraction of the capillaries, thereby re- 
tarding rapid general absorption and thus increas- 
ing and prolonging its own action. 

When combined with adrenalin or the synthetic 
adrenalin compounds, capillary contraction is in- 
creased, the general absorption retarded, thereby 
prolonging the anesthesia and rendering the action 
more local and more limited to the area of appli- 
cation or injection. In animal experiments I have 
determined that a 1/10 of 1 per cent., and at the 
highest % of 1 per cent. solution of cocain when 
injected is sufficiently strong to anesthetize effec- 
tively the mucous membranes, the skin, the deeper 
tissues and the nerve trunks, for a period of about 
23 minutes. 


When applied to the mucous membranes of the 
nose, throat and larynx, if there was a preliminary 
administration of scopolamin, then a 2 to 4 per 
cent. solution of cocain combined with 1/3000- 
1/5000 adrenalin will render the area anesthetic. 
If scopolamin was not given preliminary then the 
strength of the cocain solution required will be 
from 4 to 10 per cent. If a fresh solution of co- 
cain is prepared with sterile water, in a sterile 
bottle and heated gently for a few minutes, it will 
be practically sterile and will have undergone no 
material change, and if the field to be injected and 
the syringe be sterile it can be used for deep in- 
jections. On prolonged boiling cocain liberates or 
decomposes into benzoic acid and methyl alcohol. 
On standing it also decomposes, with the forma- 
tion of floculent particles. 


Many patients manifest a decided idiosyncrasy 
to cocain. The toxic symptoms are often precipi- 
tated without notice or warning in rapidity simi- 
lar to the sudden action of chloroform. This 
toxicity of cocain is in a measure controlled by 
combining it with adrenalin or the synthetic com- 
pounds of adrenalin, thereby preventing a too 
rapid absorption. 


Patients lying down less often have the so-called 
cocain symptoms than when sitting, in the custom- 
ary upright position for nose and throat opera- 
tions, which shows that the so-called cocain symp- 
toms are a combination of cocain effects plus cere- 
bral anemia, probably resulting from fear. The 
preliminary .administration of scopolamin lessens 
the cocain symptoms by preventing the element of 
fear. 

Ether inhalations and ether by hypodermic are 
effective in overcoming the toxic action of cocain 
or even the convulsions. 


Even in the hands of the experienced, unexpect- 
ed toxic effects arise when using cocain in the 
weakest solutions possible, and so for many years 
a drug or chemical was sought which would have 
the same anesthetizing power as cocain with far 
less toxicity. In 1905 Einhorn produced the syn- 
thetic compound known as Novocain. After ten 
years of experience the unanimity of opinion is 
that when novocain is injected it can be used wher- 
ever cocain was found applicable,-that its anes- 
thetic properties are equal to those of cocain, while 
its toxicity is only 1/7 as great. When applied to 
mucous membranes novocain is less effective than 
cocain. 

Physically novocain is similar to cocain, is solu- 
ble in equal portions of water, can be heated any 
number of times up to 120° without decomposing, 
and does not undergo changes upon standing. 
When injected it is as rapid in its anesthetic action 
as cocain, lasting about 23 minutes, and likewise 
it causes a contracton of the capillaries, somewhat 
retarding its own general absorption, thereby in- 
creasing and prolonging its own action. When 
combined with adrenalin the capillary contraction 
is increased thereby further lessening its absorp- 
tion, prolonging its action, and limiting it to the 
area of injection. 

The superiority of novocain over cocain is that 
when injected it has no chemical necrotic action 
on either the mucous membranes or the tissues. 
It has no secondary toxic effects on the circula- 
tion or respiration, it does not produce dilatation 
of the pupils (mydriasis), nor does the drug habit 


ever follow its use. It can be injected with safety 
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in solutions of 4-1 per cent. up to a quantity of 
5 to 7 grains. At the present time novocain ap- 
proaches closely the ideal local anesthetic. 

Quinin and urea-hydrochlorid when applied 
locally to the mucous membranes of the nose or 
throat has no anesthetic effects but leaves a dis- 
agreeable taste. When combined with cocain or 
novocain solutions and injected either into the 
mucous membranes or the tissues, it produces an 
anesthetic effect lasting for from several hours to 
a day or even more. When injected into the 
mucous membranes quinin and urea-hydrochlorid 
in strength as low as 1/20 of 1 per cent. produces 
an edema and infiltration lasting for 2 or 3 days 
or longer. This condition borders closely on a 
sloughing, and often produces a sloughing. When 
1/20 of 1 per cent. of quinin and urea-hydrochlorid 
is combined with either cocain or novocain and 
injected into the comparatively loose tissues of the 
tonsilar pillars, for tonsil enucleation it produces 
an edema and induration which retards normal 
healing. Therefore, the lasting anesthetic effects 
compared with the healing is of questionable value 
in nose and throat operations. 

However, when injected into the strong muscu- 
lar tissues as in general surgery the edema and 
induration are not so material and the lasting an- 
esthetic effects especially in extensive operations 
are of value in preventing the painful post opera- 
tive impulses from traveling from the operated 
field to the brain. 

It seems that both cocain and novocain are ren- 
dered somewhat less toxic by dissolving them in 
a calcium chlorid solution instead of the customary 
sodium chlorid solution. 

Technic: Solutions to be injected should be near 
the body temperature, should be sterile, as should 
the syringe used, and the field of operation. The 
solutions should be isotonic so that the tissue cells 
are neither expanded nor contracted, should not be 
strongly acid nor strongly alkaline, nor chemically 
irritating due to its own ingredients or those of 
decomposition or chemical reaction, must not pro- 
duce any local or general hemolytic action, should 
be injected slowly so as not to produce any mechan- 
ical injury to the mucous membranes or tissues by 
too rapid distension which may remain or may be 
followed by a too rapid contraction. 

The comparative value of local as compared with 
general anesthesia is readily apparent. The field 
for the development of local anesthesia in all 
phases of general surgery and the specialties is 
wide open, and the nose and throat specialist is 
finding its adaptation to his work not only interest- 
ing, but of great promise. 

768 Rose BuILpINc. 


INTRAVENOUS ANESTHESIA.* 
C. L. Canpier, M.D., 
Detroit MICHIGAN. 


The last time I had the pleasure of watching 
Kocher, Von Eiselsberg, Hochenegg and other 
European surgeons perform major operations such 
as Thyroidectomies, Gastro-enterostomies, and 
Cranial surgery under novocain it occurred to me 
that we Americans were wasting a lot of ether on 
our patients which might far better be used to 
raise the efficiency of our low grade gasoline. 

It is my belief that the American anesthetists 
have the world surpassed so far as inhalation meth- 
ods of anesthesia are concerned. I have seen pa- 
tients drowned with ether in London, Paris, Vienna, 
New York, and also in Detroit, but I have seen 
more poor anesthetics administered in Europe than 
I have ever seen in America. This I think is one 
of the principal reasons why local anesthesia has 
been slow in being adopted in this country. 

Furthermore I believe that in 10 years or less 80 
per cent. of our operations will be performed with- 
out general anesthesia. Scopolamin-morphin to- 
gether with novocain is the nearest approach to 
that result at present, but in my opinion we will 
have some other drug or combination of drugs 
before that ideal will be realized. 

Now in regard to general anesthetics I feel that 
we are not justified in saying that one method of 
anesthesia is adapted to all cases any more than 
one type of carburetor is suitable for all automo- 
biles. Ether has its place, just so with Chloro- 
form, Gas-Oxygen, Rectal Anesthesia, Insufflation 
Anesthesia and Intravenous Anesthesia. 

Of what practical value is Intravenous Anes- 
thesia? Before answering this question allow me 
to give you a brief history of this subject and the 
method of administering it. 

General anesthesia by the intravenous method is 
not a twentieth century discovery. While not as 
old as inhalation anesthesia, it is said to have been 
employed by Ore of Bordeaux as early as 1872. 
Ore used chloral hydrate as the hypnotic agent in 
51 cases with considerable success. A number of 
fatalities discouraged its employment until taken 
up by Burckhardt in 1909. Six years ago this in- 
vestigator attempted intravenous anesthesia on the 
human subject after prolonged experimentation on 
the lower animals. Chloroform was first used, but 
was soon abandoned for ether, which was consid- 
ered much the safer drug. One year later six 


*Read during the Organization Interstate Asso- 
ciation of Anesthetists, Cincinnati, » May 4-5, 1915. 
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surgeons at the Berlin Surgical Congress corrob- 
orated the work of Burckhardt. 

The intravenous method was first used in Amer- 
ica in the fall of 1912 by Honan, of the Metropoli- 
tan Hospital, New York. In February, 1913, Ho- 
nan and Hassler reported 78 cases. Since this 
time the intravenous method has been employed 
in over 500 cases at the Metropolitan Hospital and 
elsewhere. 

Fedoroff collected 530 cases from three Russian 
clinics, in which Hedonal, .75 per cent. in normal 
saline was used, in which there were no deaths that 
could be ascribed to the anesthetic. Last summer 
I carried on an extensive correspondence with 
Prof. Dr. Fedoroff of Petrograd which further sub- 
stantiated his previous work on this subject and 
in which he stated that they were still using 
Hedonal Anesthesia and had administered it in 
over 3,000 cases without any fatalities due to the 
anesthetic. Unfortunately this interesting corre- 
spondence was suddenly terminated by the begin- 
ning of the present war. 

Kiimmel, in his contribution to Keen’s Surgery, 
states that his experience with intravenous ether 
anesthesia has been so favorable that he looked 
upon its general employment as a consummation 
devoutly to be wished. 

While even its warmest advocates do not antici- 
pate the time when the intravenous method of ad- 
ministering general anesthetics will entirely super- 
cede the inhalation method, there are special indica- 
ions for its adoption. 

Among these are operations on the head and face 
in general, operations in the mouth and pharynx, 
operations on the upper jaw and tumors of the 
hypophysis. 

The advantages of the intravenous method in 
such cases are obvious, affording as they do an 
uninterrupted anesthesia, with surgeon unham- 
pered by the work of the anesthetist. The prompt 
introduction of normal saline in operations attend- 
ed by severe hemorrhage or in cases already suffer- 
ing from shock is frequently an advantage, not 
to be under-estimated. Intravenous anesthesia has 
been found to work satisfactorily with patients who 
have become emaciated from chronic disease, the 
rule is to find the pulse in such cases better after 
the operation than before. Recovery from the 
' anesthetic is prompt and void of nausea, which in 
itself is a considerable advantage. 

Further in the old inhalation method it is neces- 
sary to have a saturation of the entire respiratory 
tract with the anesthetic agent before anesthesia 
can be produced. This fact accounts for the stage 


of excitement, the irritation of the respiratory 
mucosa with the greatly increased amount of secre- 
tion, and the large amount of anesthetic stored up 
in the tissues. In intravenous anesthesia all this 
is changed. Our direct route into the blood stream 
eliminates the respiratory tract, the stage of ex- 
citement, nausea and vomiting and postoperative 
pneumonia. 
VARIETIES OF INTRAVENOUS ANESTHETICS. 

(1) Hedonal (Methylproplycarbinol-urethane ) 
is a white powder, soluble in alcohol, ether and 
slightly in water. Hedonal .75 per cent. in ~ormal 
saline produces a wonderfully smooth anesthesia 
tesembling natural sleep. The objection to its use 
is the fact that a large number of red blood cor- 
puscles undergo hemolysis. Fedoroff has had great 
success with this drug and says he has not experi- 
enced this difficulty. 

(2) Paraldehyde 2.5 per cent. with ether 3 per 
cent. in normal saline also gives a smooth and 
rapid anesthesia, but increases the blood pressure 
beyond safe limits. 

(3) Isopral and ether 7 per cent. in normal 
saline has proved to be the most satisfactory com- 
bination. Isopral (Trichlorisopropyl Alcohol) is a 
white crystalline substance, soluble in water and 
alcohol. Some authorities claim that ether is only 
soluble 5 per cent. in water. I do not dispute 
this but have found by experience that a 7 per 
cent. solution is the most satisfactory even though 
it may be only a saturated 5 per cent. solution. 

TECHNIC. 

I employ a modification of Honan’s apparatus, 
consisting of two glass cylinders, one within the 
other. The outlet is controlled by a two-way stop- 
cock. 

Method of Mixing the Solutions: First, have all 
the necessary apparatus sterilized, 100 cc. of nor- 
mal saline at 110 degrees F. for the Isopral and 
2,000 cc. of normal saline at 85 degrees F. for 
the 7 per cent. ether solution. Ether boils at 90 
degrees, so it is necessary to have the saline below 
that point. 

I use 54 grains of Isopral and place it in a 4- 
ounce, wide-mouthed bottle and fill same half full 
with the 110 degree saline, cork the bottle and 
shake until dissolved. I then pour the contents of 
the bottle through several layers of sterile gauze 
into the remainder of the 100 cc. of saline and 


-shake thoroughly again and this in the inner cylin- 


der. 

The ether solution I mix as follows: First I 
pour 50 cc. of ether into a 2,000 cc. flask or 
pitcher, then I add 500 cc. of normal ‘saline at 85 _ 
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degrees, then 50 cc. of ether and 500 cc. of saline, 
then 50 cc. of ether and 1,000 cc. of saline, making 
a total of 150 cc. of ether to 2,000 cc. of saline 
or a 7 per cent. solution of ether. The solutions 
are shaken thoroughly as each quantity of ether is 
added so as to obtain as reliable a mixture as pos- 
sible. 

The anesthetic is administered as follows: I cut 
down under novocain on the median basilic vein 
of either arm, according to the convenience of the 
surgeon, a canula is then inserted into the vein 
and the solution allowed to flow. I use a blood 
pressure cuff for a tourniquet. The’ solution of 
Isopral is permitted to flow into the circulation 
first, to be followed by the solution of ether. As 
a general rule it does not require more than half 
of the Isopral solution to induce anesthesia.’ The 
patient goes to sleep so quietly and rapidly that it 
will surprise you the first time you try it. The 
return to consciousness is almost as rapid, occur- 
ring practically when the anesthetic is stopped. 
The reflexes are observed to be the same as by the 
inhalation method. 

When commencing the anesthetic I allow the 
solution to run in a fine stream and as soon as the 
patient is asleep I close the valve so that the solu- 
tion will flow drop by drop. The exact amount 


and speed cannot be governed by any rule of the . 


thumb as each patient is a problem in itself just 
the same as with any anesthetic and can only be 
learned by experience. The best way to learn this 
is to try it out on dogs and you will soon ascertain 
that it is easier to administer than by the inhalation 
method. In fact, in the Metropolitan Hospital we 
had the nurses mix the solutions. 

Failure to produce anesthesia by this method is 
caused by one of two things: either your canula 
has too small a calibre or you are trying to induce 
anesthesia with normal saline, which cannot be 
done without a makeup. You probably mixed the 
ether alright but perhaps your thermometer was 
a few degrees off and the ether vaporized and 
ran away. 

The dangers ascribed to the intravenous method 
of administering general anesthesia are embolism 
and dilatation of the heart. This to me has been 
over-estimated and appears to be more of a theo- 
retic than of a practical objection. In my opinion 
there is no more danger in administering ether in- 
travenously than in giving a solution of Salvarsan, 
providing, of course, that the man who is giving 
it has had some experience. 

I have had 326 cases to date and have yet to 
see a fatality, but I wish to state that I examined 


these patients- myself-and didn’t accept any over- 
worked interne’s ten minute history or relied on 
any sink test urinalysis. I believe that in a great 
many surgical hospitals there are breaks in ordi- 
nary hospital routine caused by too many opera- 
tions and overworked internes and many fatalities 
which unfortunately sometimes occur might be ex- 
plained. 

Consider for a moment the Mayo Clinic with 
its world wide reputation. How many poor surgical 
risks do they accept? 

We have already pointed out the sieenhiat of 
the intravenous method in operations about the 
head. Its greatest practical value will be found in 
cases of intestinal obstruction, ruptured ectopic 
pregnancy, in amputations, or in case already suf- 
fering from shock in which normal saline is the 
best known stimulant. 

To quote Kiimmel: “Jn the light of our experi- 
ence intravenous ether anesthesia is a method 
which, providing the indications are properly ob- 
served, is superior to any other form of anesthesia. 
For many cases it ts to be regarded as an absolutely 
ideal method, because aside from the fact that a 
small quantity of the anesthetic is employed, it has 
a distinctly stimulating action which can not be said 
of any other known method up to the present time.” 

In my last series of cases I had one which I 
think is of unusual interest because of the length 
of time, two hours and forty minutes. Dr. Charles 
H. Oakman usually makes a practice of perform- 
ing cleft palate operations by the Brophy method 
on adults in two steps because of the difficulty of 
maintaining anesthesia by the inhalation method 
and the considerable loss of blood. In this par- 
ticular case Dr. Oakman thought it best to com- 
plete the operation because the anesthetic was op- 
erating smoothly and the patient showed no signs 
of shock. 


ANESTHESTIC CHART. 

Patient Mr. Age 35. Weight 145 Ibs. 

Surgeon Dr. Charles H. Oakman. 

Operation—Radical cleft palate by Brophy method, in- 
cluding four silver wires with two lead plates and 41 
horse hair sutures. 

Anesthetic 
Started. 


Anesthetic 
Stopped. 
1.30 P. M. 410 P.M. 
Operation Operation 
Started. Completed. Time. 
1.35° P. M. 4.15 P. M. 2 hrs. 40 min. 
Total quantity of 7 per cent. ether, 5,000 cc. 
Day Beginning Anesthetic 
Before. Anesthetic. Completed. 
72 80 4 


16 


Time. 
2 hrs. 40 min. 


20 
145 
95 
Patient walked out of: hospital on sixth day. , 
I wish to thank Drs. Clark D. Brooks, Charles 
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H. Oakman, William J. Seymour, and George M. 
Todd for their kindness and help in trying out this 
new method. 

In conclusion I wish to thank you all for your 
interest in this subject and hope each one of you 
will try it out before you condemn it. It certainly 
is a great pleasure to me to have any paper dis- 
cussed by men who have tested the possibilities 
of this method rather than by some one who has 
condemned it on some one’s else say so. 


1108 KresceE MEDICAL BUILDING. 


DISCUSSION. 


Dr. J. Epwarp Pirrune, Cincinnati: I am indeed in- 
debted to Dr. Candler for having presented so concise, 
thorough and practical a paper upon the subject of in- 
travenous anesthesia. I am sure the members of the In- 
terstate Association of Anesthetists will give it the atten- 
tion it so justly deserves. 

My personal experience with the use of intravenous 
anesthesia began in 1912, and have continued to use the 
method in selected cases during the past 3 years. My 
experience in the human subject has been entirely limited 
to the use of Hedonal. In animal experiments I have 
used ether and chloroform. The time required for the 
completion of various operations performed under its in- 
fluence varied from 10 minutes to one hour and forty-five 
minutes. The amount of solution required was from 400 
to 1,500 cc. of a 0.75 per cent. solution of Hedonal in 
normal saline. 

In no case did we fail to produce prompt anesthesia. 
All operations begun under Hedonal were completed under 
its use, without difficulty to the operator and without any 
apparent harm to the patients. In fact, its use facilitated 
operation, particularly procedures within the abdomen, be- 
cause muscular relaxation was marked, although respira- 
tory excursions were shallow and slowed. 

I have resorted to the use of intravenous anesthesia 
only in very bad surgical risks, such as obstruction of 
the bowel, ectopic gestation, complicating heart and kid- 
ney lesions, or operations about the mouth. The absence 
of vomiting makes it valuable in obstruction cases. In 
ruptured ectopic gestation or other cases complicated by 
grave hemorrhage, the solution put into the vein gives 
you at once circulatory fluids as well as an anesthetic. 

All these advantages are offered by the use of ether 
intravenously, and its use is said to be safer. I have pre- 
ferred to use Hedonal on account of understanding its 
action better. I have observed no difficulty in its use 
from lowering of blood-pressure or hemolysis of the blood. 
We carefully checked up the effect of Hedonal intra- 
venously and found at the beginning of the flow solu- 
tion that blood pressure was slightly raised, while a few 
minutes later it dropped to or slightly below normal, where 
it remained at a constant level unless the patient was 
shocked by the trauma of the operative procedure. 

Intravenous anesthesia can never supplant inhalation 
anesthesia for the reason that gas-oxygen-ether offers 
an eminently safe and satisfactory narcosis in routine 
cases. The intravenous method, however, deserves a per- 
manent place among the proven and valuable methods of 
anesthesia for special operative procedures, and for use 
in hazardous anesthetic risks. 
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PERSONAL EXPERIENCES WITH ANOCI- 
ASSOCIATION.* 


Wattace Irvine Terry, M.D., F.A.C.S., 
San Francisco, CAL. 


It is a privilege to be able to speak to the Ameri- 
can Association of Anesthetists and to express my 
appreciation of the honor in inviting me to the 
meeting. I am much indebted to several of your 
members, for without their cooperation I should 
not have been able to carry out the principles of 
anoci-association, as elaborated by Crile. It re- 
quires time to test out any new principles, but as 
I have worked along these lines for over three 
years, I feel no hesitation in expressing my con- 
victions. 

Crile’s work on shock, begun years ago, has led 
him by logical ways to anociation—the prevention 
of shock—using the word in its larger sense. The 
sense of pain can be conveyed to the anesthetized 
brain as well as to the conscious one, and if the 
pain stimulus be sufficiently aggravated pathologi- 
cal changes may be demonstrated in the brain, 
liver and adrenals. We have been accustomed to 
think that because a patient recovers from an op- 
eration, it has been entirely successful, and yet 
serious damage may have been done to the individ- 
ual which might have been avoided. Perfection 
of operative technic has naturally been sought by 
conscientious surgeons, but many of them do not 
take into consideration minor degrees of shock 
which produce no visible evidence. Too often have 
we seen these minor degrees progress into major 
shock, requiring more or less heroic combative 
measures. 

If we summarize the most important factors 
producing shock before, during and after an op- 
eration, they are: dread or fear of an operation; 
a prolonged and weakening preparation; a badly 
administered anesthetic; cutting of unblocked nerve 
structures; loss of blood; rough handling of tis- 
sues, particularly visceral; prolonged anesthesia ; 
pain, nausea and vomiting after operation. If we 
can eliminate these factors, we can do shockless 
operations. 

The fear of an operation is largely a matter of 
previous personal experience on the part of the 
patient, or it has been transmitted to him by some 
one else who has “been through the mill” or has 
heard that “Mr. Jones nearly died on the operating 
table” or what not. A study of the psychology 
of the patient and confidence in the skill of the 
operator will do much to lessen fear, while the 


* Read during the Third Annual Meeting of the American Asso- 
ciation of Anesthetists, San Francisco, June 21, 1915. 
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administration of an opiate shortly before the op- 
eration will reduce the activation due to the fear 
impulse. 

The routine preparation of a patient for an op- 
eration is now fairly well standardized and drastic 
purgation is no longer the rule, so that this shock- 
producing element is seldom a factor. 

A badly administered anesthetic is certainly pro- 
ductive of shock—rapid and irregular alternations 
in the gamut of anesthesia from semi-conscious- 
ness to profound anesthesia are a menace to the 
welfare of a patient, which the trained anesthetist 
does not permit. The undue prolongation of an 
anesthetic is the fault of the surgeon, who in his 
zeal to do all the surgery the case demands, some 
times doing too much surgery, does not take into 
account the bad effects which may follow a long 
anesthesia. Chloroform and ether cause a loss of 
hemoglobin and may cause pulmonary, renal and 
hepatic changes. All the general anesthetics cause 
an acidosis of greater or less degree. Nitrous oxid 
and oxygen cause no tissue changes and is the 
safest anesthetic in skilled hands we have. It does 
require a particularly trained anesthetist, it is ex- 
pensive, the requisite apparatus is cumbersome and 
the anesthesia is too light except with the coinci- 
dent employment of local anesthesia—in other 
words, nerve-blocking. 

Loss of blood is a very important factor in shock 
production, but it is usually within the control of 
the surgeon, if he knows his work. 

Rough handling of the tissues is greatly to be 
deplored—it tends to devitalize them and in the 
case of thost of the viscera it produces shock very 
quickly. 

Crile’s aim therefore has been to avoid all these 
shock-producing factors or, as he terms them, the 
noci or harmful ceptors and to employ only the 
bene or harmless ceptors. This has been my point 
of view ever since I began to seriously study the 
subject, and I must confess that I shudder to think 
of many of my pre-anoci operations. To deprive 
me of the opportunity of doing operations with 
anociation would be worse than depriving me of 
a telephone—the latter is a convenience and a time- 
saver, the former a shock and often a life-saver. 

The technic we employ is briefly stated as fol- 
lows: First to gain the confidence of the patient 
and to make such explanation of the proposed op- 
eration as seems wise; the skin, bowel and other 
preparation to be governed by the nature of the 
case; a hypodermic of morphin gr. 1/6 and scopo- 
lamin gr. 1/200 given 1%4 hours before operation 
and in the case of alcoholics a dose of 1 to 2 ounces 
of whiskey an hour before operation; anesthesia 


with nitrous oxid and oxygen; infiltration ef the 
field of operation with novocain 4% per cent. This 
nerve-blocking should be done carefully and thor- 
oughly in order to abolish all pain impulse and 
not upset the even tenor of the anesthesia. When 
the incision has been made the whole area, with 
the exception of the skin, is further infiltrated with 
a 1 per cent. solution of quinin and urea hydro- 
chlorid, which continues its analgesic action for 24 
to 72 hours—the analgesia of novocain lasts half 
an hour. The rest of the operation is carried out 
with due regard to hemorrhage and traumatism. 

From my limited observations of other surgeons 
carrying out this technic, I believe that non-success 
in operating under nitrous oxid and oxygen with- 
out the addition of ether is generally due to in- 
sufficient local analgesia, fearing toxic symptoms 
from the novocain or quinin and urea hydrochlorid. 
There are a few cases of poisoning by novocain 
on record, but so far as I have been able to ascer- 
tain it was always combined with epinephrin and 
the injections had been made in the gums. Ac- 
cording to the literature as much as 7% grains 
can be safely used, and I know of one case in 
which 42 grains were injected by mistake without 
any toxic symptoms supervening. Quinin and urea 
hydrochlorid has been injected intravenously to 
the amount of 100 grains in 24 hours, so that it 
can be considered practically non-toxic. As I em- 
ploy not to exceed three grains of novocain and 
six to eight grains of quinin and urea hydrochlorid, 
I feel well within the limits of safety. I have not 
seen any toxic symptoms to be ascribed to either 
drug. It is to be remembered, however, that occa- 
sionally quinin and urea hydrochlorid when injected 
into the skin will produce necrosis, hence it should 
always be injected subcutaneously. 

We have yet to acquire a technic which will pro- 
duce visceral analgesia, particularly in the abdo- 
men. All the abdominal viscera are insensitive to 
cutting operations, but traction on the mesenteries 
produces cramp-like pains, which can be avoided 
by gentle manipulations. Anyone who intends to 
take up this line of work should familiarize him- 
self with the varying degrees of sensibility ex- 
hibited by the various body tissues. Bloch and 
others have made very careful studies of this ques- 
tion. 

Post-operative pain following a well conducted 
anoci operation is very much less than I have ever 
seen under the older regime. A most striking re- 
sult is obtained in rectal operations, for example, 
the ligation of hemorrhoids. Such patients, who 
usually suffer intensely, are, under the influence 
of quinin and urea hydrochlorid kept free from 
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pain for the first two or three days—in fact they 
scarcely. know. an operation has been performed. 
Abdominal cases have fewer complaints after ano- 
ciation, for with a persisting analgesia of the 
muscles and particularly the peritoneum, the so- 
called “gas pains” within the first twenty-four 
hours are almost a thing of the past. 

Post-operative nausea and vomiting are decided- 
ly lessened by gas and oxygen anesthesia—lavage 
of the stomach is seldom done, except after some 
stomach operations. 

The use of stimulants and subcutaneous or in- 
travenous salt solution injections has been prac- 
tically abolished in my operative cases, except in 
those cases already previously reduced through dis- 
ease or accident. When possible a preliminary 
direct transfusion of blood is given in desperate 
risks and further stimulation is seldom needed. 

After an experience with 1,200 operations done 
under anociation, the great majority of them being 
major operations, I am convinced of the following 
conclusions: Pre-operative fear can and should be 
minimized by the tactful surgeon and the anes- 
thetist, thus doing away with psychic shock; op- 
erative shock does not enter as a factor in the 
vast majority of operations done under anociation: 
the margin of safety is so much conserved by ano- 
ciation that desperate risks do not look so formid- 
able: that nitrous oxid and oxygen is a very safe 
anesthetic when properly given: that novocain and 
quinin and urea hydrochlorid are harmless in ordi- 
nary dosage; that the post-operative comfort of 
patients has been very greatly improved and that 
the mortality rate of operations has been reduced 
by anociation. 


NITROUS OXID-OXYGEN ANESTHESIA.* 
Mary E, Borsrorp, M.D., 
San Francisco, CAL. 


Any discussion of the merits of nitrous oxid be- 
fore a gathering of anesthetists would seem an un- 
necessary insistence upon the obvious, were it not 
for the fact that there are still a doubting few; 
and until all anesthetists recognize and express the 
great advantages of nitrous-oxid-oxygen anesthesia, 
surgeons will be reluctant to give up the older 
methods. 

Its administration demands more skill and entails 
greater effort on the part not only of the anesthetist 
but of each member of the surgical team than any 
other method, and many operators are still uncon- 
vinced that the patient reaps proportionate benefit. 


*Read during ‘the Third Annual Meeting of the fpmeriaat Asso- 
ciation of Anesthetists, San Francisco, June 21, 1915 


In the Presidential Address to the Anesthesia 
Section of the 17th International Congress of 
Medicine, Dr. Dudley Buxton declared it to be “a 
sign of progress in the subject of anesthetics that 
we no longer limit our purview to the task of mak- 
ing the patient unconscious of pain. To fulfill our 
ideal we now strive to limit the action of the drug 
or drugs, which have been selected after careful 
study of the patient and the surgical requrements; 
to limit it so that no deleterious after effects shall 
ensue, and that no interference with normal tissue 
recuperation shall arise.” 

In making the selection of an anesthetic to meet 
these requirements, nitrous-oxid-oxygen would 
more nearly justify its choice in a very large major- 
ity of cases than any of the other agents at our com- 
mand. 

In spite, however, of the mass of experimental 
and clinical evidence in its favor produced by Crile 
and others it is not used as extensively as its merits 
would justify. Many surgeons who have proven 
its superiority for all operations where any danger 
is to be apprehended from the anesthetic do not 
use it as a routine procedure. 

Conclusions drawn from five years of progres- 
sively increasing opportunities for the administra- 
tion of nitrous oxid, as compared with fourteen 
years experience with ether, prompt the presentation 
in this paper of some of the points of superiority 
of nitrous oxid, with the probable reasons for its 
slow acceptance, and the suggestion of methods for 
increasing its field. 

The definite requirement that an anesthetic agent 
shall neither produce nor assist in the production 
of shock is met by nitrous oxid. 

While the explanation of the production of shock 
is still a matter of investigation and discussion the 
results obtained in its prevention by the use of 
nitrous oxid is a clinical fact. The various con- 
flicting views on this subject have in no way influ- 
enced the findings of the experimenters who have 
investigated its relation to anesthetics, in almost 
universally declaring that nitrous oxid alone or 
with a minimal amount of ether is least apt to aid 
in its production. 

With Crile’s theory that shock is the result of 
the exhaustion of brain cells, from injurious af- 
ferent impulses caused by emotional and traumatic 
stimulation, nitrous oxid anesthesia is a necessary 
link in the chain of anoci-association which is fur- 
ther strengthened by the preliminary narcotic and 
the progressive use of local anesthetics. 

Henderson finds that shock is the result of a defi- 
nite sequence of events instituted by abnormally 
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excited breathing, causing reduction of the store 
of carbon dioxid in the body, with subnormal res- 
piration to the point of cyanosis, and partial or 
complete asphyxiation during the resultant com- 
pensatory period of reaccumulation.? It follows as 
a logical conclusion that nitrous oxid, by eliminat- 
ing the stage of excitement and consequent over- 
ventilation, prevents ‘the train of events leading 
to acapnia. 

Frank C. Mann, of the Laboratory of Experi- 
mental Surgery of Indiana University, finds the 
cause of shock to be “the tremendous loss of red 
cells and fluid from the blood, due to the reaction 
of the great vascular splanchnic area to irritation, 
an acute inflammation of the peritoneum due to 
trauma and exposure to the air and changes of tem- 
perature. Certain accessory factors which help 
to produce the condition of shock are muscular 
relaxation, decrease in intra-abdominal pressure 
and impaired respirations, all of which tend to de- 
crease the amount of blood returned to the heart.’”* 

Applying this theory Gatch declares that during 
a prolonged period of complete muscular relaxa- 
tion, so much blood may be withdrawn from the 
circulation in the valveless abdominal veins, which 
the vasomotor mechanism is unequal to preventing, 
that all the tissues suffer from the diminished blood 
supply, and that therefore operating for ten min- 
utes under profound anesthesia may do the patient 
more harm than operating for an hour under light 
anesthesia.* 

Ether anesthesia may be light enough to fulfil 
this requirement, but unless some such method as 
Connell’s be used, where a definite known tension 
is maintained, the tendency is to give more ether 
than is necessary. 

That there are periods in most operations, when 
no anesthetic is required has been proven by dis- 
continuing the administration during the stages of 
the operation when no stimulation of reflexes is be- 
ing produced by the operator’s manipulations; per- 
fect relaxation and unconsciousness have been 
maintained for long periods—in a personal experi- 
ence for sixty-seven minutes during an etheriza- 
tion of two hours. 

In the Mayo Clinic the routine procedure of dis- 
continuing the administration of ether, in the gastro- 
enterostomies‘ and intestinal anastomoses during 
the interval between the location of the field and 
the abdominal closure also demonstrates this fact. 

Because of this frequently unrecognized possi- 
bility of the discontinuance of the anesthetic for 
long periods and the prevalent idea that deep anes- 
thesia prevents shock, the majority of patients are 
given more ether than is necessary. 


Some recent experiments of Crile in determining 
acidosis by estimation of the H-ion content of the 
blood, tend to show that acidosis is increased during 
deep anesthesia and that therefore only the lightest 
degree, such as is produced by nitrous-oxid-oxygen, 
should be used in cases where it is present or 
threatened.°® 

The possible ill effects of ether, immediate and 
remote, are so well recognized as to need no com- 
ment, and all of the evidence tending to show the 
dangers of deep anesthesia are arguments for the 
employment of nitrous oxid. The best results are 
undoubtedly obtained when it is used in conjunc- 
tion with anoci-association. The preliminary nar- 
cotic and the surrounding of the patient with every 
possible device for allaying fear are essential to 
successful anesthetization whatever the agent or 
method employed. Local anesthesia has long passed 
from the stage of experimentation, and has been 
accepted in a large field of surgery as superior to 
ether from every standpoint except the psychical 
one. Were it not for this factor and the danger 
from sepsis in invading the spinal canal, intraspinal 
cocainization might have superseded inhalation anes- 
thesia. Even if the deep anesthesia produced by 
50 to 52 m.m of ether tension in the central nervous 
system is capable of protecting the central nerve 
cells from traumatic afferent impulses, this result 
may be achieved with far less risk to the patient 
of post-operative complications, by a combination 
of preliminary hypnotic, local analgesia and nitrous- 
oxid-oxygen, supplemented when necessary by 15 
to 25 m.m. ether tension, producing the condition 
which Connell designates the most advantageous of 
all anesthetic states.° 

The limited use of nitrous oxid is due mainly to 
three factors: (1) the dearth of skilled anesthetists, 
(2) the cost of the gases, and as a necessary con- 
sequence of these two, (3) the lack of opportunity 
for many surgeons to test its efficiency. 

Cunningham says: “The extent and distribu- 
tion of the use of nitrous oxid and oxygen for 
surgical anesthesia is the same as the number and 
distribution of skilled anesthetists.”* The special 
training necessary to administer this anesthetic is 
difficult to obtain, the cost of the gas prohibiting 
its use in all but a few of the teaching clinics. This 
difficulty may be overcome in the future by the 
equipment of hospitals with plants for the manufac- 
ture of nitrous oxid. There is a great need of pro- 
vision being made in the post graduate schools for 
instruction in this branch of medicine and it would 
seem to be within the province of this association 
to aid in securing it. Cost of the gas is the factor 
which has more than anything else retarded the ap- 
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preciation of its value, but since the demonstration 
by Haldane, Henderson, and their collaborators of 
the respiratory stimulation of carbon dioxid and 
its practical application in rebreathing, the number 
of gallons per hour found necessary to maintain 
anesthesia has been much decreased. 

The cost is further indirectly compensated for 
by the reduction in the period of hospital care due 
to the more rapid convalescence when unretarded 
by nausea and consequent starvation. 

Insufficient muscular relaxation is not only the 
chief objection made by the surgeon, but also the 
main difficulty encountered by the anesthetist in ad- 
ministering nitrous oxid and oxygen. It is always 
possible to control or modify muscular tension by 
the addition of ether, and if there is the proper 
cooperation on the part of surgeon and assistants, 
the amount may be so small as to produce no sys- 
temic effects, and the patient awakens at the close 
of the operation to full consciousness as though no 
ether had been used. ' 

Among the means of securing a smooth and sat- 
isfactory anesthesia with nitrous oxid, the most im- 
portant is the cooperation not only of the surgeon 
but of the assistants and nurses with the anesthet- 
ist. The necessity for absolute quiet during the 
induction period; the avoidance of too vigorous 
preparation ; gentleness in placing the patient in po- 
sition—a sudden flexing of the thighs in securing 
the lithotomy position, for example, may produce 
more reflex stimulation than the initial incision— 
refraining from exerting sudden or unnecessary 
force in retracting and sponging ; care in preventing 
over-heating of gauzes used in the peritoneal cav- 
ity,* and most of all, avoidance of pressure exerted 
posteriorly on the abdomen, especially when dis- 
tended intestines are walled off with gauze, or with 
the patient in the Trendelenberg position, are points 
of the utmost importance in assisting the anesthet- 
ist to obtain the best results. 

Semi-transparent gauze shields, instead of opaque 
material between the operative field and anesthetist, 
permitting the latter to anticipate the operator’s 
need for a deeper degree of anesthesia during cer- 
tain phases of the operative procedure, are an ad- 
vantage. 

In the last 627 cases (exclusive of oral opera- 
tions) anesthetized for forty surgeons only 14 per 
cent. were etherizations; nitrous-oxid-oxygen with 
varying amounts of ether averaging 30 grammes 
were used in 28 per cent. and nitrous-oxid-oxygen 
without ether in 58 per cent. 

The testimony of surgeons who have accustomed 
themselves to operate with nitrous-oxid-oxygen, 
that their technic is rendered more accurate, that 


the patient’s condition, as regards immediate and 
end results, is immeasurably better, and that the 
margin of safety is so much wider as to permit of 
operative interference in many cases formerly con- 
sidered impossible risks, would indicate that nitrous- 
oxid-oxygen will eventually supersede to a large 
extent the older anesthetics. 
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THE USE OF NITROUS OXID AND OXYGEN 
IN OBSTETRICS.* 
Cuas. K. Teter, D. D. S., 
CLEVELAND, OHIO. 


The modern surgeon is performing miracles on 
the human body second only to those performed by 
the Great Physician during His sojourn on earth. 

These marvelous results have been made possible 
by the discovery of methods whereby pain has been 
banished. So thoroughly has this been accom- 
plished that a person preparing to undergo an op- 
eration at the present time has very little if any 
thought or fear of pain during the operation. 

Great as has been the scientific progress of sur- 
gery and medicine, and the scientific progress 
towards the elimination of pain, there has until re- 
cently been very little accomplished for relieving 
woman in her hour of greatest trial and triumph. 

Numerous methods for relieving the suffering in- 
cident to childbirth have been tested and although 
there are a number of therapeutic agents effective 
for this purpose no method until recently has been 
developed that was devoid of all danger to mother 
and child. 

Fortunately for motherhood we do not live in an 
age of religious fanaticism and superstition, al- 
though we still have a few professional men who 
are suffering from inertia of the mind and who 
refuse to progress with the advances made in 
science. 

When any new method of treatment is first intro- 
duced it is expected that more or less sharp criticism 
will be forthcoming, especially if the treatment 
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should differ radically from the usual routine and 
accepted standards. 

“Everything new is received with contempt, for 
it begins in obscurity. It becomes a power un- 
observed.” 

As a profession whose aim is the alleviation of 
pain and prolonging of life, we should withhold 
criticism until the new means or method has been 
proven wrong, not as good, or no better than those 
already in use. 

Those who are familiar with the history of medi- 
cine are aware of the opposition to inoculation and 
vaccination, and to the use of cocain nad quinin; 
even today we find medical men writing prescrip- 
tions who do not believe in germs; and last, in our 
generation, we meet with a determined opposition 
to the use of general anesthetics—the greatest bless- 
ing to mankind. At an early age there were at- 
tempts made to relieve the pain of childbirth, for 
history records that in 1591: “A lady of rank, one 
Enfame Macalyane, was charged with seeking the 
assistance of Agnes Sampson for the relief of pain 
at the time of the birth of her two sons; she was 
accordingly burned alive on the Castle Hill of Edin- 
burgh.” 

Sir James Y. Simpson of Edinburgh, and many 
men of this country used ether and chloroform for 
this purpose, soon after their discovery in 1846 and 
1847, despite the opposition of the church and pro- 
fession. 

It was found these agents were not free from 
dangers to both mother and child when administered 
throughout the period of parturition and the use of 
these at the present day in the hands of the con- 
scientious obstetrician is usually limited to the last 
stages of labor. 

About thirty-five years ago, morphin was used 
hypodermatically in large doses to relieve pain dur- 
ing the first stage of labor, but owing to many in- 
stances of injury to the child it was abandoned. In 
1902, Von Steinbuchel of Graz, introduced into 
obstetrics the combined use of morphin and scopola- 
min. This combination has been used extensively 
both in Europe and in this country, and after a few 
years’ trial was almost discarded, having been found 
to be dangerous. 

New interest was aroused when Gauss of Frei- 
burg, in 1906, published a report of six hundred 
cases in which these drugs were administered to 
relieve the pains of parturition. In 1912, Gauss 
again called the attention of the profession to the 
value of these agents when properly used, and re- 
ported having used them successfully in over five 
thousand cases. 


It is generally accepted today that with morphin 
and scopolamin the technic which gives the most 
satisfactory results is the one perfected by Prof. 
Gauss, and named by him Dammerschlaf or Twi- 
light Sleep. The English term of Twilight Sleep 
is a paraphrase, and has been used indiscriminately 
by physicians in describing the analgesic or amnesic 
state during labor regardless of technic, or thera- 
peutic agents used. I agree with Knipe, “That inas- 
much as the word ‘Twilight Sleep’ was coined by 
Gauss to represent a condition induced by the Frei- 
burg method, no one has a moral right to use the 
phrase loosely as applied to any method of giving 
scopolamin and morphin.” 

Prof. Gauss’ method has received world-wide at- 
tention, not only among the profession, but the laity, 
and the term Twilight Sleep has become almost a 
household expression; the latter fact being respon- 
sible, I believe, for the testing of this method by so 
large a number of men in this country. 

There are numerous articles on the subject. Such 
men as Horan, McPherson, Rongy, Beasle and 
Knipe have studied the method, and although there 
is, at present, a division of opinion regarding its 
merits and demerits, some modification of it will, 
in the future, undoubtedly, prove not only more 
efficient but safer in a larger proportion of cases. 

Rongy states “That in order to derive all the pos-. 
sible advantages from the Dammerschlafen method 
it must be practised very cautiously, and its use 
adopted only in selected and suitable cases. It has. 
now no place in short labors, thus eliminating the 
majority of multiparae.” Therefore, we see that 
the greater number of prospective mothers must: 
look forward to the development of other methods, 
applicable to all, or accept the errorless teaching of 
Christian Science. 

I wish to present for your consideration a method’ 
which I believe to be more efficient, less dangerous. 
to either mother or child, and which possesses. 
greater possibilities than any method heretofore. 
presented. This method is N',O-O. analgesia. 

Nitrous oxid and air, or N,O-O has been used’ 
in labor for a number of years as an anesthetic in, 
place of ether or chloroform, but its application was. 
generally confined to the last stages of labor. Dur-. 
ing the past ten years a few of us have been using: 
continuous analgesia with N,O-O during labor. My: 
first case was in my own family, July, 1905; the. 
results were most gratifying, and later experience. 
has convinced me that this method has distinct ad-. 
vantages over all others. I have used N,O-O anal-. 
gesia thousands of times in. dental surgery since. 
1902, and have met, with no symptoms that would’ 
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contraindicate its successful use during labor. In 
fact I do not hesitate to prophesy that this method 
will eventually, practically supplant all others for 
this purpose. 

Anticipating the question that this method re- 
quires special apparatus, special instruction and a 
general knowledge of anesthesia, thereby making it 
impracticable for general use, I would answer as 
follows: Granting that these requirements are es- 
sential, is it not true that the medical man who has 
not only the desire to advance in his work, but who 
also has the welfare of his patient at heart, will 
not term as difficult the method which is generally 
conceded to be the most efficient, and which pro- 
duces the best results? 

Thousands of dentists in this country have be- 
come expert with the N,O-O analgesia with the 
result that pain has been almost eliminated from 
operative dentistry, and a few years hence painful 
dentistry will be a thing of the past. 

The technic involved in the use of N,O-O during 
labor while somewhat exacting and a matter of con- 
siderable detail, is one that may easily be mastered 
by every good anesthetist and obstetrician. At the 
present stage of the use of N,O-O in obstetrics, it 
should be attempted only by those familiar with its 
physiological action and its peculiar properties. 
Many hospitals are already suitably equipped for 
the successful development of this method, and 
where, through clinical observation, the maximum 
efficiency may be obtained. It will require some 
time for N,O-O analgesia to become thoroughly 
understood, and made practical for general ob- 
stetrical purposes. In November, 1914, we estab- 
lished this method in the obstetrical division of St. 
Luke’s Hospital in Cleveland, and up to the present 
time our results. have been most excellent. 

From the experience I have gained in the past 
fifteen years in administering N,O-O in major sur- 
gery, in the analgesia cases I have had during the 
past thirteen years in operative dentistry and in the 
limited number of the obstetrical cases I have had 
in the past nine years, I can say without reserve 
that there is no danger during the analgesic condi- 
tion or state to either mother or child, and it may 
be used without increasing the danger even in the 
most critical cases. Threatened eclampsia, hemor- 
rhagic conditions, lung, heart, or kidney complica- 
tions do not in the least contraindicate its applica- 
tion. It must be borne in mind that I am referring 
to the condition or state of analgesia as produced by 
N,O-O and not the anesthetic state. 

As Hewitt states: “Analgesia is a condition where 
the sensibility of the receptive sensory nerve-endings 


is destroyed; accompanied by an incoordinate. sub- 
conscious mental state; while the power of appre- 
ciating pain is absent, tactile sensibility and all the 
functions are preserved.” 

Claud Bernard claims that through the action of 
the agent on the sensory centers of the cerebro- 
spinal axis, analgesia is brought about when inhal- 
ing an anesthetic agent. The sensibility of sensory 
nerve-endings is destroyed from its action upon 
the centers themselves and not from the action of 
the anesthetic upon these endings. Dastre believes 
that “analgesia depends upon the sensory nuclei 
of the cord or cerebral ganglia being affected by the 
anesthetic agent before the cortical centers, so that 
sensory impressions are blocked on their way to the 
receptive areas of the cerebrum”; others, however, 
believe the block takes place in the cerebral cortex. 

The symptoms of analgesia are first a peculiar 
pleasant feeling of numbness in the extremities, 
which soon encompasses the entire body. The 
mental condition is usually first stimulated so that 
the patient is in a happy, care-free frame of mind, 
resembling a pleasant state of intoxication. As 
analgesia is deepened there will be excessive idea- 
tion, disturbances of judgment, control and volition, 
vertigo, loss of power of maintaining equilibrium, 
misinterpretation of external impressions, loss of 
power of remembering sensory impressions. In a 
large percentage of cases under continuous analgesia 
there will be a diminution of common sensibility to 
a great extent. The mental condition of the patient 
before and during the application of the method 
influences the success of analgesia to a much greater 
extent than in anesthesia, as it must be remembered 
that in analgesia the patient is conscious of sur- 
rounding conditions and shows a disturbance of 
judgment and control. It, therefore, is essential to 
inspire the patient with confidence. Suggestion and 
moral suasion are highly important factors in thé 
success of analgesia. It must be remembered that 
when .strong mental impressions are produced from 
any cause, results will follow. 

Another element essential to the success of this 
method is the isolation of the patient in a quiet 
room with a subdued light in so far as this is pos- 
sible, to prevent such disturbances to and conversa- 
tions with the patient. 


Technic: Unlike Dammerschlafen, N,O-O may 
be given successfully during any stage of labor, and 
the amount may be increased or decreased as condi- 
tions indicate. The proper time. for administering 
is near the beginning of the second. stage, when 
about two or three fingers breaths dilatation of the 
os is present, and the pains are taking place every 
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five or six minutes. However, it may be admin- 
istered sooner, if the pains are well established and 
are quite severe. Unfortunately, there are women 
who are so imbued with the idea that all pain must 
be absolutely eliminated from the very beginning, 
that they insist upon being placed in a state of utter 
oblivion to their condition regardless of conse- 
quences, and will deliver a scathing denunciation of 
all concerned, not only at that time but ever after, 
if their request be not granted. 

The apparatus necessary for this work need not 
be cumbersome, nor complicated, but must be one 
that will deliver the gases in continuous and ac- 
curate amounts of air. The nasal inhaler may be 
used, or, the face inhaler may be preferred in 
order to allow the patient to breathe through the 
mouth as well as the nose. When the pains are 
intermittent the best method to employ will be to 
allow the N,O to flow at the rate of about eighty 
(80) gallons per hour and the O 15 gallons; in 
addition have the air valve partially open. Instruct 
the patient to inhale deeply three or four times when 
she anticipates the approach of a pain. This amount 
will usually insure a satisfactory degree of anal- 
gesia, which may be maintained throughout the con- 
traction by turning back the N,O to 40 gallons per 
hour, the O and air valve remaining as before. 
When the contraction ceases, remove the inhaler 
and stop the flow of the gases. This is repeated 
until the actual labor pains are taking place every 
threeor four minutes, and the cervix dilated two or 
three finger breadths. From this time on until the 
actual delivery of the child, continuous analgesia is 
necessary. The nasal or face inhaler is continuously 
applied and the N,O allowed to flow at about 40 
gallons per hour, and the O at about 15 to 20 gal- 
lons per hour, whilst the air valve is left wide open. 
The patient will increase her tidal volume greatly, 
preceding and during the forepart of the pain there- 
by deepening analgesia. 

It will not usually be necessary to alter the per- 
centage of gases or air that are being given, for the 
increased tidal volume will increase the amount of 
rebreathing, thus intensifying the degree of anal- 
gesia. During the major part of the pain the tidal 
volume will be lessened owing to the patient hold- 
ing her breath while straining. At the completion 
of the contraction, respiration becomes quiet and 
regular and the patient will appear as if asleep or 
lightly anesthetized. It is impossible, however, to 
produce true anesthesia with this percentage of 
N.O and the patient may be aroused at any time by 
speaking sharply to her, upon which she will re- 
spond to questions; or perhaps ask for a drink of 


water, which may be given. At the approach of an- 
other contraction the patient will begin deep breath- 
ing unless too much N,O has been given, in which 
event ascertain if the patient be conscious. Should 
she be, and is not suffering, all is as it should be. 
If she be suffering instruct her to breathe deeply as 
above. If she does not respond when spoken to, 
she has passed into anesthesia, and this condition 
must be remedied by giving less N,O and more O 
and air. Analgesia and not anesthesia is the con- 
dition to be maintained during this stage. 

When the head is on the perineum, it is gener- 
ally advisable to carry the patient into a light anes- 
thetic state, although many cases will go to complete 
delivery during analgesia without appreciating any 
pain. If necessary to carry the patient to light 
anesthesia, allow about 80 gallons of N,O per hour 
to flow and 25 gallons of O, closing off the air. 
supply. This will maintain only light anesthesia, 
and all danger of cyanosis will be eliminated unless 
there is obstruction to breathing, or a low percent- 
age of hemoglobin. In any event, the oxygen sup- 
ply should be sufficient to eliminate the possibility 
of intercurrent asphyxia. The patient must be kept 
pink at all stages, and plenty of oxygen will produce 
this condition. The child will be born pink, and 
will cry spontaneously and lustily, and will not 
begin life with the handicap of having to eliminate 
toxic drugs from its system. Oligopnea is never 
present, nor is apnea, unless there has been some 
complications in the delivery, such as cord around 
the neck, or a constricted pelvis producing a pro- 
longed retention on the perineum. When the child 
is delivered the N,O is discontinued and pure O 
given for about a minute, when the inhaler should 
be removed. The mother will then immediately 
regain control of her mental faculties and show 
interest in her surroundings. If severe pains are 
experienced in expelling the placenta, analgesia may 
be reestablished, the technic being the same as used 
in the first stage. Should it be necessary to manu- 
ally extract the placenta, light anesthesia may be 
quickly induced and upon the completion of the 
removal of the placenta, the gases should be dis- 
continued. Continuous analgesia as used in the 
second stage of labor, should be maintained if neces- 
sary for the repair of lacerated perineum. This will 
usually be sufficient to relieve the patient of pain 
during this surgical trauma. 


Frequently there is a certain state of intoxication 
encountered that may continue for some little time, 
and during this condition of an unstable and stimu- 
lated mind, the patient may make resolutions which 
friends should not regard too seriously. For in- 
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stance, under the old method of leaving nature 
alone, and after hours and perhaps days of suffer- 
ing, both father and mother would say “this will be 
the last one” but under the newer painless method, 
they will be quite ready to abandon any idea of 
race suicide. 


There may be some danger of retarding labor 
during the first stage if the method be applied too 
soon, or the analgesia be too deep; but uterine 
inertia has never occurred in any of our cases, nor 
has this stage been prolonged. The second stage 
is materially shortened, the uterine contractions are 
seemingly stimulated and as the objective pains are 
not appreciated, the mother assists nature by her 
expulsive efforts to a greater degree than when 
racked by birth throes. In some of our cases labor 
was progressing too rapidly, and we were fearful 
lacerations would result, unless labor was retarded. 
This is quickly and easily accomplished by deepen- 
ing the analgesia, and this may be carried to the 
extent that all efforts of expulsion on the part of 
the mother will cease without interfering materially 
with the uterine contractions. 


The most pleasing and satisfactory feature of this 
method, and one, I think, which will make it second 
to none in this respect, is the absolute control which 
the administrator has of it, at all times. The pa- 
tient may be carried from full consciousness to deep 
anesthesia, brought back to light anesthesia or anal- 
gesia in from thirty to sixty seconds without in- 
jurious effect upon either mother or child, and in 
from one to two minutes the agent may be entirely 
eliminated, and the mother left in a perfectly normal 
condition. 

Occasionally cases are observed where mental 
and physical excitement will occur, especially in a 
hysterical or an unstable mental condition, or among 
the ignorant class. Here is where the power of 
mental suggestion should be exercised to the limit. 
If the patient does not respond well I induce light 
anesthesia (if the patient is in the second stage of 
labor) and maintain it for ten or fifteen minutes, 
after which I bring her back into the analgesic 
condition. I have never experienced any further 
trouble in such cases. If hysteria or excitement 
occurs during the first stage, I discontinue admin- 
istering the agent and endeavor to control this con- 
dition by administering a sedative, such as morphin, 
in small doses. If morphin is used in this con- 
nection % grain may be given, and this dose re- 
peated in half an hour if necessary. 


The stages of analgesia cannot be produced with 
the same degree of certainty and exactness as the 


anesthetic stages. However proficient one may be- 
come in establishing and maintaining analgesia 
there will always be a few cases where it is im- 
possible to secure complete insensibility to the 
uterine contractions, or subjective pains. It should 
be remembered that deep analgesia is accompanied 
by a certain amount of amnesia, therefore, the con- 
tractions of the uterus may evoke responses which 
have all the appearance of, and in one sense are con- 
scious responses, but owing to the lack of synthesis 
in the sensory impressions received, and to disturb- 
ances within the receptive centers themselves, pain 
is either not appreciated as pain, or if appreciated is 
not remembered. 

We must constantly bear in mind the fact that 
in order to secure satisfactory results with this 
method from the second stage of labor, that an 
even and constant uninterrupted stage of analgesia 
must be maintained. This is as important as the 
maintaining of an even anesthesia. Any deviation 
from this will invariably lead to undesirable results. 

A definite and even state of analgesia is possible 
only when the gases are given in exact and con- 
tinuous dosage. “If an attempt be made to regu- 
late the dosage by the reaction of the individual, 
uniform results cannot be achieved, nor can methods 
be standardized.” It is not my aim to declare that 
in this method we have a panacea for all the suffer- 
ing in all obstetrical cases. As yet this method is 
only in its infancy, and it will only be by continued 
experience we will learn what modifications are 
essential to produce a uniformally successful and 
practical method. The appreciation and enthusiasm 
of the mother after travail, where the N,O-O 
analgesia method has been used, are so great and 
sincere, that one feels that all efforts expended along 
this line are well worth while, and a renewed in- 
spiration is given each time to endeavor to bring 
it to a more perfect and complete state in order 
that all mothers, regardless of class, may enjoy its 
blessing. 

While some writers condemn any method where- 
by pain is eliminated during childbirth, advocating 
that it is for the woman to endure her suffering 
with fortitude at this time, we should remember 
that nature did not intend that the bearing of chil- 
dren should be attended by extreme suffering. It is 
only where civilization and her customs have de- 
veloped a highly sensitive and physically weak race, 
that woman must endure intense pain and subse- 
quent shock. “The same refinement that brings us 
new pleasures, exposes us to new pain,” therefore, 
if her suffering has been brought about by the ad- 
vancement and progress of a refined and cultured 
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race, why then should we not continue to advance 
to meet the condition? 

Is the man in the trench, shattered by the bursting 
shrapnel, any less the soldier because he blesses 
the hand that administers the anesthetic which gives 
relief from his pain? Certainly not; an irresistible 
demand lies before us for relief from suffering 
during labor, and it is the duty of the medical pro- 
fession to furnish it. Our efforts may not at first 
be entirely successful, but in the words of Henry 
Ward Beecher: 

“We should so live and labor in our time that 
what came to us as seed may go to the next genera- 
tion as blossom, and what came to us as blossom 
may go to them as fruit. This is what we mean by 
progress.” 

Rose BvuILpING. 


DISCUSSION. 


Dr. Cart Leste Hoac, San Francisco: As has been 
brought out in Dr. Botsford’s paper, the principal objec- 
tion to nitrous oxid anesthesia has been the lack of mus- 
cular relaxation, and on this account many surgeons have 
objected to it. In obstetrics the only objection I can see 
is that under its influence the dilatation of the perineum 
will not be so complete as can be produced under chloro- 
form or ether anesthesia. We can draw the conclusion 
from this that the number and degree of lacerations of 
the perineum under nitr6us oxid would be greater, and 
to that we must give a certain consideration. But just as 
local anesthetics have met with enthusiastic success in 
surgery, so it may be that the application of nitrous oxid 
will be the anesthetic of choice in labor. On April 11 of 
this year I confined a woman, Mrs. M. T., a primipara, 
applying nitrous oxid as Dr. Teter has indicated and with 
Dr. Teter’s apparatus. The progress was satisfactory. 
First the head came upon the perineum. I turned back 
the vulva edges and injected the perineum very thoroughly 
with novocain; the perineum then dilated without the 
least sense of pain and the head was delivered without 
any lacerations. other than very slight mucous ones. I 
regard novocain as having produced this result. The 
striator muscles I regard would have been much more 
tense if local anesthesia had not been employed. I think 
we can employ the same practice as Crile does in surgery, 
of combining nitrous oxid analgesia with the local injec- 
tion of the perineum. As Dr. Terry has brought out, the 
effect of novocain is transient, but one of two things may 
be done to prolong the effect, either the perineum may be 
reinjected, or quinine urea may be used. I have seen this 
done. I have never seen any ill results from Dr. Teter’s 
method; I have never seen hematosis and there has never 
been one case of infection, and I see no reason why this 
cannot be employed successfully in obstetrics. Whether 
injection of the cervix will prove valuable I think is ques- 
tionable. It would introduce a larger chance for infec- 
tion, and I think until we find out more about it this is 
unwise. The effect of the novocain upon the fetus I 
think very important, but the quantity used is very small 
and the cpportunity for this observation is so limited that 
I think it would be a minimum risk. Besides, this would 
not be greater than the opportunity for toxic effects of 
novocaine when employed where Czsarian section has 
been done under local anesthesia. 


Dr. Cart G. Parsons, Denver, Colorado: Just before I left 
home I gave gas and oxygen for a serious abdominal cpera- 
tion. The woman had been previously operated in San Fran- 
cisco in 1902 for appendicitis and removal of the ovaries. 
Tt was said the ovaries were removed, but they had not 
been removed. Then she was operated for gastroenter- 
ostomy under gas and ether, and had an awful time 
afterwards. Later she was operated under gas and oxy- 
gen and anoci-association by one of the best men in our 


town and she did not have any trouble afterwards and 
was out of the hospital in about two weeks or so. The 
men who are able to produce anoci-association (in the 
United States) are very few, that is, those who do it 
properly. There is quite a technic and it needs lots of 
study, as a very rigid attention to details is necessary. 


Dr. J. M. Waucu, Hood River, Oregon: These three 
papers cover a very important field and they are closely 
related. In the first place, discussing Dr. Teter’s paper, 
it has always been a question in my mind why the public 
did not appreciate the fact that the obstetrical case is a 
surgical one from beginning to end. It is not a medical 
case. No surgical operation is performed, but anything 
that comes up in the way of abnormal conditions is of 
a surgical nature. The methods that tend to reduce the 
traumatism of obstetrics—analgesia or anoci-association— 
are methods that in their essence must mean a man’s get- 
ting full control of the basic knowledge of anesthesia and 
of surgical practice. You cannot say that every physician 
in town or country who confines a woman in a home will 
carry out analgesia successfully. Some men can because 
they will understand it; but another large group of men 
will buy the apparatus and try it out in a home unsuc- 
cessfully, and it will be cast aside. The country has —_ 
“daffy” in a sense over Twilight Sleep, and Twilight Sleep 
in its original conception will not exist very long, I think. 
The great advantage of this method advocated by Dr. 
Teter is the fact that at no time is your patient out from 
under your control. If you inject scopolamin, or morphin 
and hyoscin, or anything of that kind, into a patient’s 
system, you have lost control and you cannot get it back 
in a few minutes. Whether it is successful or unsuccess- 
ful, the anesthetist should have control of the patient. I 
want to relate one case that occurred recently. This was 
a woman who had been confined two years previously and 
had been extensively lacerated and had had a great deal 
of surgical repair that resulted in a lot of scar tissue in 
the cervix. hen she came to the hospital I accepted her 


_with some reservations because I felt there would be trou- 


ble. She had also had an abdominal operation for short- 
ening of the ligaments. She started in labor, and after 
getting a dilatation of about two fingers I started nitrous 


oxid analgesia. She continued in that condition for six-. 


teen hours without getting more than three fingers dila- 
tation. She was not given it continuously throughout all 
that time, but whenever the pains came on. At the end 
of that time, knowing that if I interfered from the vagina 
it would mean a reproduction of the original laceration, 
which would mean the second repair of lacerations, I ad- 
vised the Czsarian section, which was accepted and I 
performed the operation. Some say, “What did you gain 
by the nitrous oxid-oxygen?” I gained this—that after 
that length of time I still had a patient not exhausted. 
Sixteen hours of difficult labor and excitement would 
have given me a patient tired out, and I would have under- 
taken the Czsarian section under grave apprehension. So 
I gained success even though I was unable to assist in the 
dilatation of the cervix by nitrous oxid. I want to ask 
Dr. Terry—I think I am correct—if Dr. Crile refused to 
use urea hydrochlorid in pus cases—as the breaking down 
of the tissues is too extensive in these cases. At least 
two years ago he advised not to use urea hydrochlorid 
if there was any danger of a pus case. 


Dr. L. I. Brerrstern, San Francisco: I think as obstet- 
ricians we ought to apply the principles of anoci-associa- 
tion, and I have applied the same principle as we use in 
major surgery, that of injection of an alkaloid in many 
cases. I am not afraid of scopolamin. I have used it in 
cases here in San Francisco, and I start with the injection 
of one-sixth grain of morphin and 1/200 of scopolamin 
in the first stage. That will allay fear and also give you 
time to get ready for the nitrous cxid oxygen anesthesia. 
There will be an hour, to an hour and a half, when the 
patient will be in the first stage under this preliminary 
alkaloid, and will shorten the time of the nitrous oxid, 
and thus eliminate expense.. At the end of the first stage 
and through the second stage the nitrous oxid oxygen is 
administered, and when we come to delivery we have also 
had the same experience that Dr. Hoag -has mentioned, 


that there is a lack of relaxation at the outlet. This can | 
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be overcome by the injection of novocain, % per cent., 
or pushing the anesthetic with the addition of ether, and 
with both methods I have had very good results. I think 
by the use of scopolamin and novocain and by the greater 
use of nitrous oxid oxygen we will finally bring about 
painless childbirth. 

Dr. A. S. Waiss, San Francisco: I wish to add a few 
words to what Dr. Botsford and Dr. Hoag have said 
about a rigid perineum and os. The rigid perineum will 
be relaxed by injection, but the rigidity of the os can be 
overcome by painting with a ten per cent. solution of 
novocain. The fibers will relax and you will have an un- 
eventful recovery where otherwise you would have a post- 
operative repair. 

Dr. M. J. Licuty, Cleveland, Ohio: I have asked the 
Chairman if I might discuss this paper, and he said I 
might. He has been a patient of mine, and he is afraid to 
deny me. I am neither an obstetrician nor a surgeon, and 
I would like to confine my remarks to anesthesia alone. 
The tenth time your Chairman gave nitrous oxid for 
analgesia in obstetrics was in his own home and I was 
the accoucheur. It was a joke almost. It was the first 
time I had seen it, but there has not been anything said 
about race suicide, pro or con, in that family since. Dr. 
Botsford has brought out one very good point which I 
must refer to and will add to it, and that is this. One of 
the objections to nitrous oxid is the expense, and the other 
is skill. But that should not stand in the way of the use 
of nitrous oxid. Expense must be met. There is nothing 
too good for life, and skill should be in command and 
demand. Now the third objection to nitrous oxid or a 
local anesthetic in obstetrics or anything else is the howl- 
ing mob, and the way to subdue the howling mob is for 
the ohysician—obstetrician or surgeon—together with the 
anesthetist, to come right down on the patient and say: 
“This is my business and the public has no right to de- 
mand that an accoucheur or surgeon give. a certain anes- 
thetic, and run the job.” As for me—and I believe Dr. 
Teter will agree with me—we have about solved the prob- 
lem. Dr. Teter has given gas for hundreds of my pa- 
tients; he has given gas to me. I had confidence in his 
technic and the belligerency in me subsided at once. I 
am sure that as years go by we will lose sight of two 
treatments, and the quicker we lose sight of them the bet- 
ter. One is Twilight Sleep and the other is anoci-asso- 
ciation. This will come under Dr. Terry’s paper. I en- 
joyed it fully as much as the other papers, and they have 
been helpful to me. I cannot agree with the anoci-asso- 
ciation idea which is being heralded far and wide. I do 
not say this because Crile is not here, because he is a 
friend of mine. But let me refer to some of the detri- 
mental things that occur at times. Infections have already 
been mentioned. One patient of mine demanded a certain 
surgeon because he knew his abdomen would be injected 
with some certain agent, and after the patient had gone 
to his home the surgeon went into his home and dressed 
the wound on the abdomen without the patient or physi- 
cian knowing anything about it. That was local anoci- 
association. Another patient who needed a gastroenter- 
ostomy had all her arrangements made to have the opera- 
tion; Dr. Teter was to give the gas, the surgeon was en- 
gaged, but this patient heard of a certain method by which 
there would be no pain and she would have relief three 
days thereafter. When I saw the surgeon a few weeks 
after, I asked him how that patient got along. “Oh, she 
died.” I said: “She did not die of infection in the wound, 
she died of peritonitis.” “Yes.” “Because you stuck your 
needle into the mucosa and pulled it out and stuck it in 
again, and a nice peritonitis was the result.” “Yes,” he 
said, “that is what happened.” I am not condemning 
anoci-association. If you can block pain by that method 
of anesthesia, do it; but do it right. I will repeat and 
say, settle this thing of the howling mob. Twilight Sleep 
and anoci-association is to quiet the patient, under super- 
vision, so say to the people we are going to do this. But 
after all the Twilight Sleep and anoci-association are the 
work of the anesthetists, and whether it is anesthesia or 
analgesia, you men are the men to do it, and I congratu- 
late you on the work you are doing. 

Dr. Joun Hunt, Seattle, Washington: I just want to 
emphasize one point brought out by Dr. Botsford, and 


that is in routine anesthesia too much of the anesthetic 
is given. It has been my observation that in cases with 
an extreme degree of shock we should take the ordinary 
precautions of giving a transfusion of saline solution and 
then the least amount of anesthetic possible to carry them 
through the operation. It seems to me that whatever is 
good for a case that is extremely sick is good enough for 
the case which is in a better state of health, and if this 
rule were followed in selecting the anesthetic there would 
be less number of cases go off the table that require a 
transfusion of saline solution. Another thing I have ob- 
served is that in toxic cases of goiter, in certain clinics 
that formerly used general anesthetics, they are now using 
novocain. 

Dr. WALLACE Irvinc Terry: I am glad to know that 
Dr. Lichty is not condemning anoci-association. It 
sounded very much: like it. He has been unfortunate in 
seeing cases that have not done well. We have seen the 
same thing with cther methods. We have made mistakes 
and have had bad cases. There is always the liability to 
err. I have been unfortunate in one or two of my cases. 
I had local gangrene in a skin case where I injected it 
with quinine and urea. I stopped using that and have not 
had any infection since. I did not know any better 
methods. I have had some cases, rectal cases, that have 
had pain after operation because I did not give my anal- 
gesia of quinin-urea at the right point. But we have had 
many more that have had no pain at all. I have never 
infected the perineum by pushing the needle through the 
mucous membrane, and I do not see how that is possible 
if a man understood the area that required analgesia. 
You can pick up the intestines and stomach and cut them 
without any anesthetic whatever. You do not need to 
inject them at all. I speak from an experience of three 
years with a lot of material and most varied material, 
and I am perfectly convinced of its efficacy if properly 
carried out. In pus cases it should not be used. Crile 
does not do it, nor do I. I forgot to put that in my paper, 
however. That correction should be made. 

Dr. Mary E. Borsrorp: I have nothing further to say. 
The gentlemen discussed the paper very thoroughly. As 
to the gentleman who found so many errors, I think Dr. 
Terry has answered his objections—do it right. 


NITROUS OXID-OXYGEN ANALGESIA IN 
MAJOR AND MINOR SURGERY.* 
Joun H. Evans, M.D., 

Anesthetist Buffalo General Hospital. 
BuFFALo, NEw 


The term analgesia has been $0 ill-defined and so 
often used in a vague sense that it seems advisable 
at the outset to have a mutual understanding as to 
its meaning. Analgesia is used to apply to both 
general and local states, but I shall refer to it as 
that general condition produced by the inhalation 
anesthetics wherein there is insensibility to pain in 
which not all of the thought producing cells of the 
brain are asleep. It corresponds more or less closely 
to the primary stage of anesthesia as defined bv 
Gould in which he says: “Primary anesthesia is a 
temporary insensibility to slight pain occurring in 
the beginning of anesthesia and during which minor 
operations can be performed.” I would add that 
major operations can also be performed in this stage 
and that the patient may not only be insensible to 
slight pain but also to severe pain. 


* Read before the New York Society of Anesthetists, November 
15th, 1915. 
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Analgesia may be regarded as the half way stop 
between full consciousness and light anesthesia 
wherein there is absolute freedom from pain. All 
patients pass through the stage of analgesia, both 
in going under and in coming out of the influence of 
a general anesthetic, and while in this stage are ca- 
pable of answering simple questions and complying 
with simple requests as only a part of the thought 
mechanism is anesthetized. The sense of pain and 
the power of memory of events occurring while in 
the state of analgesia are lost early, although the loss 
of memory is not a necessary requirement to in- 
sensibility to pain. 

Hewitt has divided the phenomena of nitrous 
oxid anesthesia into three stages, the second of 
which, in part, covers quite well the term analgesia 
as I understand it. He says: 

“There is loss of normal consciousness. Any in- 
jury inflicted during this stage may produce imme- 
diate reflex effects, but it would not be accurately 
remembered by the patient. Nitrous oxid is often 
accused of producing imperfect anesthesia because 
operations are sometimes commenced at this stage. 
Dreams are common but rarely distinctly remem- 
bered. The respiration is still quicker and deeper 


than normal and save for an occasional act of swal- © 


lowing is perfectly regular. The pulse is still full 
and a trifle quicker than in the previous stage. The 
power of hearing may persist throughout this stage.” 
These cover the analgesic points as classified in 
Hewitt’s second stage of nitrous oxid anesthesia. 

I would modify two of his statements somewhat 
by saying that in analgesia the: power of hearing 
in a normal individual is always present and that 
the pulse rate usually decreases in frequency if the 
stage of analgesia is prolonged. 

STAGES OF ANALGESIA. ; 

Analgesia may be divided into three stages: light, 
medium and deep. 

In the first or light stage there is insensibility to 
pain but the patient, is sufficiently conscious to re- 
call more or less correctly the events that occurred 
during the operation. 

In the medium or second stage there is insen- 
sibility to pain with no recollection of events after- 
ward but during which the patient was sufficiently 
conscious to answer certain questions and to comply 
with certain requests. 

In the third or deep stage there is insensibility to 
pain, no recollection of events afterward and the 
higher thought centers too deadened to answer even 
simple questions or to comply with requests except 
that of opening or closing the eyes. 

When the patient will not comply with this re- 


quest, especially when it is reinforced with a light 
tap on the head with a finger it may be assumed 
that the sense of hearing is anesthetized and that 
the patient has left the realm of analgesia, and en- 
tered the state of anesthesia. 

This rule, obviously, does not apply to those pa- 
tients who are entirely deaf before the analgesia 
was begun. A few days ago I was called upon to 
administer nitrous oxid-oxygen analgesia to a deaf 
and dumb girl for an appendectomy. It was im- 
possible for me to ‘demonstrate that she was in 
analgesia by asking her questions. The rule that I 
used in this case was to administer the nitrous oxid 
sufficiently diluted so that the patient frequently 
opened and closed her eyes of her own accord. 

Perhaps this is not always dependable evidence 
that a patient is in the state of analgesia but it an- 
swers quite well in cases of this character and also 
in those cases where the anesthetist does not care 
to make the tests by questioning his patient. 

Also, if a patient laughs, cries, sings or utters con- 
nected articulate speech and at the same time is free 
from pain, I think he may be considered to be 
within the zone of analgesia. 

Since the discovery of the action of the General 
Anesthetics, ether and chloroform have been used 
to a limited extent for their analgesic effects in 
obstetrics. Klikowitsch applied N,O-O-analgesia 
to 25 obstetrical cases in 1880. The primary stage 
of analgesia has also been employed by some sur- 
geons, for the removal of tonsils and adenoids and 
minor operations; but it has not been until recently 
that prolonged use has been made of analgesia. This 
the dentist first appreciated by the application of 
nitrous oxid-oxygen analgesia in painful dental 
work. Still more recently, that is, during the past 
two or three years, its use has been. revived in 
obstetrics where, in my opinion it will eventually 
supplant the so-called twilight sleep produced by 
morphin and scopolamin. 

The desire to determine what place, if any, nit- 
rous oxid-oxygen analgesia has in general surgery 
prompted the writer to give it a thorough trial in 
both major and minor operations and for which 
opportunities I am indebted to the following sur- 
geons: Doctors M. D. Mann, E. R. and F. W. Mc- 
Guire, H. A. Smith, H. R. Trick, F. J. Parmenter, 
J. E. King, Thew Wright, Prescott LeBreton, W. 
W. Plummer, B. F. Schreiner, J. F.. Fairbairn and 
C. M. Brown. 

ADVANTAGES. 

In the first place let us compare nitrous oxid with 
the other anesthetic agents. 

It is generally agreed by those in a position to 
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judge of the virtues of the various anesthetic agents 
that nitrous oxid is not only the pleasantest to in- 
hale with fewer disagreeable after effects, but is 
the least toxic, and in the hands of the trained an- 
esthetist the safest. Unlike chloroform, it is not a 
heart or circulatory depressant. Unlike ether it 
is not a lipoid solvent, is non-irritating to the air 
passages, and does not produce an excessive flow 
of mucous or saliva with their attendant evils. 

It is rapid in its action and leaves the system 
quickly, when its administration is discontinued. 

Its chief and perhaps only danger, if pure gases 
are used, is that of asphyxia. 

With nitrous oxid-oxygen analgesia this danger 
is eliminated as a large percentage of oxygen is con- 
stantly administered. In the average nitrous oxid 
oxygen anesthesia the normal supply of oxygen is 
cut down from 20 per cent., which is approximately 
that contained in the atmospheric air, to from 10 to 
6 per cent. thus shutting off the patient’s normal 
supply by half and often more. 

With analgesia it is safe to say that in the average 
case 20 per cent. of oxygen, usually more, is given 
to the patient. According to Klikowitsch nitrous 


oxid with 20 per cent. of oxygen is not only harm- 
less but actually beneficial for certain conditions. 
Gwathmey, in his excellent book on Anesthesia, 


refers to the work of this investigator as follows: 

“Under the influence of nitrous oxid with 20 per 
cent. oxygen Klikowitsch found in the majority of 
healthy individuals accelerated cardiac contraction, 
diminished pulse waves, rarer and deeper inspira- 
tions. In cases of weakened heart action an un- 
favorable influence upon the heart not only failed to 
occur but a favorable effect was actually demon- 
strable. The cardiac contractions, while somewhat 
diminished in number, were increased in efficiency. 
For these reasons as well as on account of the 
beneficial influence on attacks of angina pectoris, on 


vomiting and cough of reflex origin, Kilkowitsch. 


employed nitrous oxid for therapeutic purposes.” 

In analgesia the patient’s color is pink and the 
blood does not give the surgeon a sudden start be- 
cause of its dark color, as is sometimes the case with 
nitrous oxid anesthesia. The large amount of oxygen 
given in analgesia greatly increases the already wide 
margin of safety of nitrous oxid. In fact, it is 
hard to conceive of an overdose if the patient is 
kept in analgesia. 

Morse has concluded from personal observations 
upon 200 cases of anesthesia, both nitrous oxid- 
oxygen and straight ether, that there is a direct re- 


which occurred during the anesthesia. That the 
duration of the cyanosis was a more striking factor 
than the intensity, for transient cyanosis, though 
quite marked, frequently was not succeeded by this 
sequel, while on the contrary, low grades of slight 
duskiness, when prolonged for a measurable period 
of time, were invariably followed by postanesthetic 
evidence of acidosis. 

With analgesia there is less oxygen starvation 
and hence we would naturally expect there would 
be less of the acid products which result from non- 
oxidation. : 

Crile has pointed out that a slight increase in 
acidosis is dangerous in cases with hemoglobinemia, 
shock, cachexia, toxemia, cardio-renal changes, pul- 
monary lesions and various other conditions of dis- 
turbed metabolism in which there is frequently ex- 
cess of acid products in the blood. Crile and Men- 
ton have shown by their work on hydrogen-ion 


‘concentration that the deeper the anesthesia the 


more marked the acidity and the lighter the anes- 
thesia the less the acidity and that the prolonged 
duration of the anesthesia is apparently not a factor 
in increasing the hydrogen-ion concentration of the 
blood. It might be concluded from their observa- 
tions that analgesia, which is the lightest form of 
anesthesia, would be the least detrimental and that 
it could be prolonged without very harmful results. 

We have had little postoperative vomiting and 
no evidence of marked increase in acidosis, though 
two of the cases showed traces of acetone and 
diacetic acid. 

There have been no post-anesthetic headaches and 
none of patients have shown evidences of shock 
either during or after the operation. There has been 
a slight increase in blood pressure during operation 
and usually a reduction in pulse rate. 

With nitrous oxid-oxygen analgesia I have not 
found it necessary to use an oral air-way to keep 
the air passage open. The breathing is almost 
normal, the tongue not falling back to cause labored 
breathing or obstruction as is sometimes the case 
in anesthesia. 

Analgesia is of advantage in hernias and em- 
pyemas where it may be desirable for the patient 
to cough during the operation. 

The patient regains consciousness in a few sec- 
onds after completion of the operation and as a rule 
is very shortly thereafter able to take nourishment. 

In some cases we made functional kidney tests 
and found no marked decrease in kidney function. 
In two cases, one a leg amputation and the other 
an appendectomy, there was even slight postopera- 


lation between the frequency and severity of post- 


\ anesthetic vomiting and the amount of cyanosis tive increase. 
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There is no freezing of the nitrous oxid cylinder 
as often occurs with nitrous oxid anesthesia; this 
is because of the small amount of the gas used. 
Usually the cylinder is barely cold after a half 
hour’s analgesia. 

The cost of analgesia is less than of nitrous oxid 
anesthesia if oxygen can be procured as cheaply 
as we get it in Buffalo. We buy from a local manu- 
facturing plant at so low a figure that cost of the 
oxygen is negligible. 

If compelled to buy it at the regular market price 
the cost would be somewhat increased over that of 
nitrous oxid-oxygen anesthesia. 

DISADVANTAGES. 


Nitrous oxid-oxygen analgesia has, I should say, 
about the same limitations as nitrous oxid-oxygen 
anesthesia. As Dr. Luke has aptly said: “Nitrous 
oxid, as compared with ether and chloroform is just 
a veneer form of anesthesia.” 

There is not the muscular relaxation that is pos- 
sible with the hydrocarbon anesthetics. This is a 
handicap to the surgeon in deep pelvic or abdominal 
work, especially if he has been accustomed to work- 
ing with complete relaxation. However, in some of 
our analgesia cases there has been good relaxation 
of the abdominal muscles, but relaxation cannot be 
relied upon 

I should say that analgesia is contraindicated in 
open operations on fractures, where a slight move 
on the part of the patient might not only disturb 
but even destroy the work of the surgeon 

Analgesia does not appeal to every patient, per- 
haps because it is not sufficiently well understood. 
A case of resection of the colon was recently 
brought into the hospital by the family physician 
with the desire on his part to have his patient op- 
erated upon under analgesia, but the idea of not 
being thoroughly asleep was not acceptable to her, 
even though she would suffer no pain and would 
have no recollection of the operation, so she asked 
me to keep her in complete anesthesia which I did. 

If, during the induction period there develops a 
stage of excitement, which is very apt to be the case 
with alcoholics, I should say that analgesia was 
contraindicated. 


PRELIMINARY MEDICATION AND THE USE oF LocaL 
ANESTHESIA. 

With two exceptions all of our adult cases have 
received a preliminary dose of % grain of mor- 
- phin hypodermically with the addition in three 
cases of 1/150 of hyoscin. Where no preliminary 
narcotic was given, although the patients were free 
from pain the analgesia was not as satisfactory be- 
cause of slight reflex movements on the part of the 


patient. In some cases it is well to give two pre- 
liminary doses, one two hours and the second one 
hour before operation. If only one dose is given 
apparently the best time for its administration is 
one hour before operation. 

In some cases we have used local anesthesia while 
in others we have omitted it entirely. It is not 
essential for the success of the analgesia, though it 
adds to the postoperative comfort of the patient. 
When not used more narcotics are required after- 
ward. 

METHOD OF ADMINISTRATION. 


In order to fully appreciate the effect of nitrous 
oxid it is essential that one should experiment upon 
himself. I became convinced of the analgesic 
effects of nitrous oxid when I administered it to my- 
self for the preparation of a very sensitive mar- 
ginal cavity in an incisor tooth. I not only had free- 
dom from pain, but was sufficiently conscious at the 
close to turn off the cylinder of nitrous oxid which 
I held between my knees. Had I become anesthe- 
tized the cylinder of nitrous oxid would have. 
slipped to the floor, thus preventing the possibility 
of an overdose. 

For my work I have used an apparatus which 
has two gauges to register the comparative amounts 
of nitrous oxid and oxygen respectively. It has 
but one bag, situated between the mixing chamber 
and the mask. There is a valve permitting, when 
desirable, the short circuiting of the oxygen by 
which it is prevented from entering the mixing 
chamber but is conducted directly into the tube lead- 
ing to the mask. 

_ This is, I think, of considerable advantage in the 
administration of analgesia, for by it sudden large 
doses of oxygen may be given to the patient, should 
he be found to have entered the stage of anesthesia. 

These temporary periods of anesthesia occur now 
and then, probably due to a sudden reduction in 
the pain stimulation incident to the operation. 

I have always kept the ether chamber attached 
to the apparatus in case indication arose for deep 
anesthesia. No one should attempt nitrous oxid- 
oxygen analgesia unless he is familiar with nitrous 
oxid-oxygen anesthesia, for it may be advisable at 
any time to merge the one into the other. I have 
heated the gases and have employed a moderate 
amount of positive pressure except in those cases 
where it was contraindicated, such as the extremes 
of life. I have not used the nasal inhalers as has 
been employed in obstetrics and dentistry, for I 
believe that better control can be obtained with the 
face mask which covers both the mouth and nose. 

It is a good plan to begin the administration of 
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the gas and oxygen at least five minutes before 
the commencement of the operation in order to ob- 
tain uniform concentration. 

I have usually first put the patient very lightly to 
sleep and immediately upon the commencement of 
the operation changed the percentage of the gases 
to bring the patient within the zone of analgesia. 
Sometimes it is necessary to increase the oxygen, 
at other times the nitrous oxid for the stimulation 
of the first skin incision may bring the patient from 
light anesthesia into light analgesia. Another rea- 
.on for first inducing light anesthesia is to ascertain 
whether or not there develops a stage of excitement. 

The greater the pain stimulation the greater per- 
centage of nitrous oxid required to maintain quiet 
analgesia, hence, it is important for the anesthetist 
to keep informed as to the steps of the operation, 
so that he may anticipate the requirements. 

REPORT OF CASES. 

I have given nitrous oxid-oxygen analgesia 
throughout for the following operations: 

Curettage. 

Amputation of the cervix. 

Plastic for cystocele. 

Repair of perineum. 

Curettement of necrotic bone. 

Varicocele. 

Hydrocele. 

Circumcision. 

Empyema. 

Hernia. 

Tonsillectomy. 

Sub-mucus resection. 

Excision tubercular nodes of the neck. 

Leg amputation. 

Radical breast amputation. 

Exploratory laparotomy. 

Appendectomy. 

In others I have employed analgesia for parts 
only of the operation. There was one gastroen- 


terostomy, during which the patient was in anal- 


gesia except during the delivery of the stomach and 
duodenum. 


Case REPportTs. 


Case I. Our first case, that for femoral hernia and 
removal of inguinal nodes, was operated upon by Dr. H. A. 
Smith. The patient was a large woman of 24 years. Pre- 


liminary dose of % grain of morphin, % per cent. of 
novocain being used to inject skin only. Time of operation 
40 minutes. Patient was quiet throughout, opened her 
eyes and coughed whenever requested to do so. Upon 
regaining consciousness said she had had pleasant dreams 
but did not know that she had been operated or had she any 
recollection of coughing. Recovery uninterrupted. 


Case II. Mrs. B. Well nourished woman of 47 years. 
Operation, cervix amputation, plastic for cystocele and 
perineum; appendectomy. Preliminary medication % 
grain morphin. No local was used, except for abdominal 
wall. Complete exploration was made with surgeon’s 


entire hand in the abdominal cavity. Lowest pulse rate 
during operation was 78. Highest, 108, when gall bladder 
was being palpated. Patient opened eyes throughout, upon 
request. No reflex disturbance except once during repair 
of poe Hag Time, one hour and five minutes. Unin- 
terrupted recovery. 

CasE III. Mr. C. Fairly well nourished man of 54 years. 
Operation, amputation of leg for diabetic gangrene at 
junction of middle and upper thirds. Preliminary medica- 
tion % grain morphin. No local used except for skin. 
Patient responded to questions giving correct address, age, 
etc., but had no recollection of having done so afterward. 
Urinalysis showed 4.6 per cent. of sugar before operation. 
Five days after operation sugar had entirely disappeared. 
Primary union of wound occurred. Kidney function by 
the phenolsulphonephthalein test before operation 46 per 
cent., 24 hours after operation 47 per cent. There was 
acetone and diacetic acid postoperative for two days 
which was not present before. Time of operation 24 
minutes. Patient discharged on the 19th day in good 
condition. 

Case IV. Mrs. W. Age 48.. Weight 150 pounds. Op- 
eration, radical breast amputation. Preliminary medication 
4 grain morphin. Was-very nervous and on the verge 
of tears when brought to the clinic. No local, whatever, 
used. Patient was quiet throughout. No kidney function 
test was made before operation, but nine hours after 
operation it was 42 per cent. Six days after, which might 
be assumed to be normal it was 51 per cent. Time of 
operation 55 minutes. Recovery uninterrupted. 

Cas—E V. Mr. G. Well built man of 160 pounds. Age 
23 years. Operation, double hydrocele. Preliminary 4 
grain morphin and 1/150 hyoscin, but was not sleepy. 
Local was used for one side, none for the other. No 
difference was observed. There was slight reflex as 
skin was being incised on both sides. Patient laughed, 
talked and sang during the operation. When asked if he 
were married said with vigor “not on your life.” He 
had no recollection of having entered into conversation 
afterward and did not know that he had been operated. 
Time 34 minutes. Recovery uneventful. 


CoNCLUSIONS. 

Although it is as yet too early to draw definite 
conclusions as to the place of nitrous oxid-oxygen 
analgesia in surgery, we have at least demonstrated 
that it is possible and feasible in both major and 
minor operations. 

From the standpoint of the anesthetic it is the 
farthest removed from the danger zone. 

Because of the large percentage of oxygen ad- 
ministered with the nitrous oxid it may prove to be 
the best form of anesthetic for those cases of dis- 
turbed metabolism in whom acidosis is present. 

It apparently has no marked effect on kidney 
function, but further investigation must be made 
along this line. 

As the postoperative starvation period is short- 
ened there is therefore less liability to the develop- 
ment of acidosis from this cause which is especially 
liable in obese individuals. 

As there is no irritation or obstruction to the air 
passages there is less liability to postoperative pneu- 
monia. 

In closing I wish to thank Dr. B. F. Hauenstein 
for his valuable assistance in carrying out the 


laboratory tests made in connection with these cases. — 
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EDITORIALS. 1916 


ANESTHETIC MORTALITY. 

The perennial question of anesthetic mortality is 
to the front again. It may be noted with interest 
that the majority of expert anesthetists are sawing 
wood and saying nothing. The most vitriolic argu- 
fiers are surgeons who are employing nurse-anesthe- 
tists or who refuse to accommodate themselves to 
the progress made by their own professional anes- 
thetists. To the up-to-the-minute operating teams 
throughout the country who play no favorites in 
anesthetic agents or methods, this tempest in a tea- 
pot about anesthetic mortality holds nothing of vital 
interest. 

An undercurrent of professional jealousy evident 
in the juggling of statistics and reputations adds no 
scientific interest to the discussion. When the dis- 
cussants, pro and con, post their anesthetic records 
with the same candor that Willis Drew Gatch did, 
when he reported 2,500 administrations of nitrous 
oxid-oxygen by rebreathing, from the surgical 
clinics of the Johns Hopkins Hospital, we may be 
warranted in drawing conclusions about the effi- 
ciency and safety of a certain anesthetic agent and 
method of administration. If the heresay evidence, 
in the discussion now rampant in certain journals, 
were ruled out, A. H. Miller’s anesthetic statistics 
would remain, and to date they are the only one 
that will stand investigation. 

The pity is that any argument about the com- 
parative safety of anesthetic agents should arise 
at a time when every effort should be bent to the 
development of anesthetists who will make the ad- 
ministration of any agent by any routine technic 


absolutely safe for the special operative procedure 
in which both are indicated. 

Why standardize surgery and then leave the 
mortality of anesthetics in the hands of nurses, 
internes and tyros. Until the AmerRIcAN MEDICAL 
AssociaTION, the AMERICAN COLLEGE OF SURGERY, 
and other influential organizations, recognize the 
expert anesthetist as worthy of. being a confrere, 
the safety of patients under anesthesia and analgesia 
will go begging as of old. 

The NationaL DENTAL AssocIATION has con- 
ceded the INTERSTATE ASSOCIATION OF ANESTHE- 
Tists the honor and privilege of being its Anes- 
thetic Section at the forthcoming meeting at Louis- 
ville in July. What medical or surgical organization 
has ever extended any anesthetic association a simi- 
lar professional courtesy? 

In connection with the futility of the statistics of 
anesthetic mortality the EDITOR recalls with a feeling 
of satisfaction that Roland Skeel, who thinks ac- 
curately and talks bluntly, has recently naively con- 
fessed that by allowing foreign patients the same 
amount of underclothing to which they have always 
been accustomed during their entire stay in the 
hospital, including the period of the operative or- 
deal, that ether pneumonia has somehow or other 
disappeared from his surgical wards—McM. 


1916—MEETINGS—1916 


The AMERICAN ASSOCIATION OF ANESTHETISTS 
has made arrangements to meet in Detroit, June 12, 
in conjunction with the A.M.A. Headquarters and 
meeting place will be in the Hotel Tuller. Dr. 
James T. Gwathmey, the secretary, is arranging for 
a very interesting program on this occasion. 

The INTERSTATE ASSOCIATION OF ANESTHETISTS 
will meet in Louisville, Ky., July 25, 26 and 27, in 
conjunction with the National Dental Association. 
A feature of this meeting will be a Special Section 
of Dental Anesthetics to be held in MacCauley’s 
Opera House in order to accommodate the attend- 
ance. Headquarters and meeting place will be the 
Red Room of the Hotel Seelbach. Exhibits will 
be held in the Armory. Dr. F. H. McMechan, the 
secretary, is in charge of preliminary details for 
the meeting. 

Membership in a society devoted to your spe- 
cialty is a sine qua non to success, and membership 
alone does not accomplish much unless you attend 
the meetings of the organizations to which you be- 
long. 

On account of the large attendance expected at 
each of these meetings it will be advisable for those 
who contemplate attending, to make their hotel 
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reservations at the earliest possible moment. The 
programs and social entertainments in preparation 
will amply repay you for attending and bringing 
the ladies with you—McM. 


PENNSYLVANIA TO THE FRONT. 


In speaking before the Section of Education of 
the Second Pan-American Congress, Washington, 
D. C., December 29, 1915, Dr. J. M. Baldy, of 
Philadelphia, outlined the efforts of the Bureau of 
Medical Education and Licensure of Pennsylvania 
in establishing the intern-year as an integral re- 
quirement of its Medical Practice Act. 

Dr. Baldy’s remarks were particularly interesting 


because they elucidated the anesthetic situation in’ 


his home state. It appears that the act of assembly, 
amending the medical act of 1913, requires that: 

Every candidate for admission to the Pennsylvania state 
medical examination shall have completed a year as intern 
in a hospital which shall have at least twenty-five beds to 
each intern, devoted to the treatment of medical, surgical, 
gynecological and special diséases; shall maintain or es- 
tablish cooperation with a maternity department or hospi- 
tal in which each intern shall have not less than six weeks’ 
service or the equivalent thereof, during which time he 
shall have attended or participated in the attendance, upon 
not less than six confinements; shall maintain a thoroughly 
equipped modern pathological and clinical laboratory pro- 
portionate to the necessities of the hospital; the records 
on file of the cases treated in said hospitals shall give 
evidence of the laboratory work so done by the intern; 
shall maintain a department of anesthesia consisting of 
one or more anesthetists who shall have supervision over 
all the anesthesia given in the institution and whose duty 
it will be to instruct the intern in the administration of 
anesthetics. 

Many difficulties have arisen in the enforcement 
of this provision of the medical act, and although 
the requirements went into effect the first day of 
January, 1914, the work is as yet uncompleted. On 
investigation of the hospitals of the state, both those 
owned by the state and those owned by private 
corporations, many were found not to measure up 
to the standard written into the law. Laboratories, 
anesthetic departments and maternity departments 
were found wanting in a surprisingly large portion 
of the hospitals. On first investigation the Bureau 
of Medical Education and Licensure, which was 
made responsible for the administration of the act, 
was unable tentatively to approve more than a hun- 
dred out of about 200 institutions in the state. A 
year’s trial of these institutions has developed many 
points of interest as well as of difficulty. It was 
found that there was a considerable reluctance by 
hospitals to raise and expend funds for the estab- 
lishment of the laboratories and other required de- 
partments, in consequence of which a rider was at- 
tached to each hospital appropriation. by the legis- 
lature of 1915 to the effect that laboratories and 
anesthetic departments must be established in the 
institution to which the appropriation was made, 
and the approval of these departments was placed 
in the hands of the Bureau of Medical Education 
and Licensure. With the original requirements in 
the amendment of 1913 and the requirements of 
the recent appropriation acts, the Bureau of Medi- 
cal Education and Licensure has found the solution 


of the difficulties which presented themselves. It is 
now in process of inspecting all the hospitals, care- 
fully going over with them the facilities they. pos- 
sess and indicating to them the necessary improve- 
ments and additions. The readjustment to the new 
order of things is being rapidly made, and it may 
confidently be predicted that within the next year 
every hospital in Pennsylvania which shall stand 
approved by the medical authorities for internship 
will possess a proper and sufficient equipment and 
personnel with which to give the intern a proper 
fifth year of medical study. 
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drugs and accessories in the Advertising Sec- 

tions will amply repay those surgeons, dentists, 
specialists and anesthetists who, in their daily rou- 
tine, are beset with the problems incident to hand- 
ling operative risks under anesthesia and analgesia. 
—Editor. 
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Book Reviews 


A carefully selected library is essential to a thorough 
knowledge of the science and practice of a specialty. 


Painless Childbirth, Eutocia and Nitrous Oxid-Oxygen 
Analgesia. By Cart Henry Davis, M.D., Associate 
in Obstetrics and Gynecology, Rush Medical College; 
Assistant Attending Obstetrician and Gynecologist to 
the Presbyterian Hospital, Chicago. 134 pages; cloth. 
Forses & Co., Chicago, 1916. Price, $1.00. 


This interesting, although brief monograph, discusses 
the various methods employed in attempting to secure 
painless childbirth, and also details the author’s experi- 
ence and results with nitrous oxid-oxygen analgesia, 
which is rapidly becoming the analgesic of choice in ob- 
stetrics. 

After tracing the historical evolution of the various 
methods of relieving the suffering of women in labor, 
Davis considers the chemistry, pharmacology, and toxi- 
cology of the several routine analgesic agents, and com- 
pares their advantages and disadvantages. He then 
makes a plea for eutocia, quoting liberally from many 
obstetrical authorities and the mortality records of several 
countries. His conclusion that maternity is more danger- 
ous today than before the discovery of anesthetics and 
antiseptics is no less disconcerting than the fact that in 
the United States there is as much danger of the mother 
dying from puerperal sepsis as there is of the average 
woman dying of tuberculosis. 

Davis believes that nitrous oxid-oxygen analgesia may 
be safely and efficiently used by every physician who is 
trained in the science and practice of obstetrics. It is not 
only the most satisfactory method of relieving the suffer- 
ing of childbirth, but a valuable factor in securing eutocia. 

The author describes the technic of administration in 
detail and gives many practical pointers for the applica- 
tion of nitrous oxid-oxygen analgesia to operative as 
well as normal labor, especially emphasizing its value in 
Cesarean section, in combination with local analgesia. 
Davis fortifies his conclusions not only with the records 
from the Presbyterian Hospital, but also with statistics 
from many other hospitals in which the method has been 
used, and these offer abundant evidence that nitrous oxid- 
oxygen analgesia is not only not harmful to the baby, but 
beneficial to the mother. The methcd and apparatus also 
provides a means of resuscitation for the blue baby. 
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Surgical Operations with Local Anesthesia. By ArTHUR 
E. Herrzier, M.D., Px.D., F.A.C.S., Surgeon to the 
Halstead Hospital, Kansas, the Swedish Hospital and 
General Hospital, Kansas City, Mo. Second Edition. 
312 pages; 173 illustrations; cloth. Surcery PuBLisH- 
ING Co., New York City, 1916. Price, $3.00. 


In his second edition Hertzler has wisely enlarged the 
scope of his original volume. Local is ae de is insep- 
arably connected with the surgical technic of every opera- 
tive procedure for which it is available, and Hertzler has 
found it expedient to tell the operator just. how to help 
himself out of those constantly occurring perplexities, 
when the operation and anesthesia fail to work out accord- 
ing to schedule. 

The practical value of Hertzler’s work is the fact that 
both the technics of local anesthesia and operation, which 
are advised, are the result of personal experience. While 
the author has scoured the world’s literature on the sub- 
ject, he advocates only those procedures which extended 
practice have proven the most satisfactory for the patient 
and operator. 

While Herztler is a stickler for gentleness in operating 
under local anesthesia, he is equally as emphatic about 
acquiring a painstaking technic so that all procedures are 
absolutely painless. He goes further than most authori- 
ties by indicating the manner in which the patient may be 
rendered as free from pain and discomfort, postoperatively 
as is possible. The value of quinin-urea hydrochlorid, 
not only as an anesthetic, but also as a postoperative anal- 
gesic, owes much of its routine use to his teaching and 
influence. In his present volume he has extended its 
value and application to almost every operation necessi- 
tating local anesthesia. 

The volume is substantially bound, printed on coated 
paper, and profusely illustrated. . The regional anatomy 
and neurology are indicated whenever such demonstra- 
tions clarify the technic of anesthesia or operation, and 
there is no confusion of a half-dozen tentative technics 
when one satisfactory method has been established. 

Practically every operative procedure that can be done 
under local anesthesia is described in detail and illustrated 
by plates and drawings which even the tyro will find 
illuminating. 

While not assuming the dimension of some other text- 


books on the subject, Hertzler’s volume is one that the . 


average surgeon will prefer to have for constant study 
and for intimate reference in the operating room. While 
not voluminous, it is Comprehensive and complete, and 
the pages that might have been devoted to theoretical dis- 
cussions are filled, ‘instead, with the intricate details of 
administrative technic, so much more valuable to the 
operator. 

Its convenient size and the practical value of its con- 
tents entitle it to a place in the surgeon’s kit. 


Society Proceedings 


Membership in a society devoted to your specialty is an 
essential to success. 


FOURTH ANNUAL MEETING OF THE AMERICAN 
ASSOCIATION OF ANESTHETISTS. 


The Fourth Annual Meeting of the American Associa- 
tion of Anesthetists will be held June 12, 1916, on the 
Roof Garden of the Hotel Tuller, Detroit, Michigan, just 
previous to the sessions of the American Medical Asso- 
ciation, 

_ The following program has been arranged for the scien- 
tific sessions: 

Why Anesthesia Fails, Wayne W. Babcock, Philadel- 
phia, Pa.; Essence of Oranzge-Ether Sequence by the 
Closed Method, I. D. Kruskal, Brooklyn, N. Y.; An Ex- 
perimental Research into Nitrous Oxid and Ether with 
Special Reference to (a) Certain Effects on the Organs 


of the Body, (b) Certain Relations to Normal Sleep, and 
(c) Certain Relations to Infection, George W. Crile, 
Cleveland, O.; Alcoholism and Drug Addiction in Rela- 
tion to Anesthesia, F. H. McMechan, Avon Lake, O.; 
Ether-Oil Colonic Anesthesia, Walter Lathrop, Hazelton, 
Pa.; Signs of Shock and Complications, Before, During 
and After Operation, Joseph C. Bloodgood, Baltimore, 
Md.; Some Bodily Changes Under Anesthesia, F. C. 
Mann, Rochester, Minn.; Team-Work, Charles W. Moots, 
Toledo, O.; and Instruction of Medical Students and 
Hospital Internes in Anesthesia, Willis Drew Gatch, 
Indianapolis, Ind. (Chairman’s Address). 

The scientific sessions will be followed by a banquet 
at the Hotel Tuller in the evening. 

For further information and banquet reservations kindly 
address 

James T. GwatHmey, M.D., Sec.-Treas., 
40 East 41st St., New York City. 


SECOND ANNUAL MEETING OF THE INTER- 
STATE ASSOCIATION OF ANESTHETISTS. 


The Second Annual Meeting of the Interstate Associa- 
tion of Anesthetists will be held at the Hotel Seelbach 
(Red Room), Louisville, Ky., July 25, 26 and 27, in con- 
junction with the National Dental Association. 


The following program has been arranged for the scien- 
tific sessions: 

Address of Welcome and Presentation of Gavel, L. S. 
McMurty, Louisville, Ky.; Chairman’s Address: Progress 
in the Technical Administration of Anesthesia and Anal- 
gesia, Wm. Hamilton Long, Louisville, Ky.; Anesthesia, 
the Anesthetist and the Operative Procedure from the 
Surgeon’s Viewpoint, F. G. DuBose, Selma, Ala.; Meta- 
bolic and Organic Changes Under Anesthesia, Evarts Gra- 
ham, Mason City, Ia.; Preparatory, Anesthetic and- Post- 
operative Regime for Hazardous Risks in Genito-Urinary 
Surgery, Moses Salzer, Cincinnati, O.; A New Method for 
the Production of General Analgesia and Anesthesia, D. 
E. Jackson, St. Louis, Mo.; Nitrous Oxid-Oxygen in Ob- 
stetrics, Carl H. Davis, Chicago, Ill.; Ether-Oil Colonic 
Anesthesia in Head and Neck Operations, Joseph E. Lum- 
bard, New York City; Some Direct and Indirect Dangers 
of Nitrous Oxid-Oxygen and Its Ultimate Position in 
Major Surgery, Jno. N. Heim, Louisville, Ky.; Oral 
Hygiene in Relation to Anesthesia and Analgesia, Bion R. 
East, Detroit, Mich.; Control of Circulatory Disturbances 
Under Anesthesia and Analgesia, Emmett F. Horine, 
Louisville, Ky.; Historical Section: Hewett of Chicago, 
and Chloroform Analgesia, Wm. Harper DeFord, Des 
Moines, Ia.; Crawford W. Long and Ether, E. M. Magru- 
der, Charlottesville, Va.: The Romance of Evans and 
Nitrous Oxid, Edward C. Kirk, Philadelphia, Pa.; Hick- 
man, a Forgotten Pioneer, C. J. S. Thompson, London, 
England. 

An innovation will be a Special Section cf Dental Anes- 
thetics, for which the Association will adjourn to Mac- 
Cauley’s Opera House. The special program for this 
joint session with the National Dental Association - will 
be as follows: 

Introductory, Wm. Hamilton Long; Chairman’s Ad- 
dress: Anesthesia and Analgesia in the Curriculum, the 
Clinic and Private Practice, Hugh W. MacMillan, Cincin- 
nati, O.; Oral Operations Under Nitrous Oxid-Oxygen 
Anesthesia in the Forward-Inclined, Sitting Posture, Ira 
O. Denman, Toledo, O.; Vapor Anesthesia for Oral Sur- 
gery, Truman Brophy, Chicago, O.; Intra-Oral Methods of 
Local Anesthesia, Rich. H. Riethmuller, Philadelphia, Pa.; 
Extra-Oral Methods of Local Anesthesia, Kurt H 
Thoma, Boston, Mass.; Handling Emergencies Under 
Anesthesia and Analgesia, N. T. Yager, Louisville, Ky. 

The Association Dinner will be served at the. Hotel 
Seelbach and a number of prominent after-dinner speakers 
will enliven the occasion with their wit and humor. Spe- 
cial entertainment will be provided for all lady guests 
attending the Louisville meeting. 

For further information and dinner reservations ad- 


dress 
F. H. McMecuan, M.D., Sec.-Treas., 
Avon Lake, Ohio. 
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A MEANS FOR MECHANICAL ANESTHESIA* 
FrepericK Montcomery, M.D., 


Chief Anesthetist to the Woman’s Hospital, 
New York City. 


The results which I have obtained in the administration 
of between 400 and 500 anesthesias by mechanical anes- 
thesia justify me in stating that it offers a more satisfac- 
tory method of open-drop etherization than the hand 
method so routinely employed. 


_The device employed for mechanical anesthesia is very 
simple. In construction and mechanical principle it is 
similar to the vichy syphon. It consists of an air-tight 
graduated glass container having a cap arranged with two 
valves. One valve is an inlet valve for air, similar to the 
valve in an automobile or bicycle tire which permits air 
to enter, but has a shut-off to prevent its escape. The 
‘other valve is an outlet valve to control the flow of anes- 
thetic forced out under the air pressure. This valve is so 
adjusted that the number of drops per minute discharged 
from the container may be very accurately controlled. 
The air pressure necessary to operate the device is ob- 
tained by means of a small rubber hand bulb similar to 
an atomizer bulb. This bulb is only used to charge the 
apparatus, after which it is removed just as in the case 
of a bicycle tire pump, after the tire is inflated. When 
the device is filled with the anesthetic and charged with 
air in this way it is ready for use and will operate auto- 
matically until it is emptied. The anesthetic is discharged 
through a long flexible tube to the face mask, where it 
is diffused upon the gauze by means of multi-perforated 
tubes arranged in the mask. All the anesthetist has to do 
is to place the mask upon the patient’s face and turn the 
valve so that the requisite number of drops per minute are 
flowing to the mask. The rate of flow is observed 
through the glass sight feed on the cap. 

One can readily see the advantage of initiating an anes- 
thetic with this apparatus. The careful initiation of an 
ether anesthesia is very important, but the accurate, care- 
ful administration of chloroform is vital. Chloroform 
carelessly, too freely, or rapidly administered at the be- 
ginning is the cause of many deaths. It has been said 
that 50 per cent. of the chloroform deaths occur .during 
the induction of anesthesia. A gradually increasing or 
diminishing amount of anesthetic, which can be given by 
this device, means a gradually increasing or diminishing 
percentage of ether or chloroform vapor. There are no 
abrupt changes. The patient is not subjected to the many 
disadvantages of first havinz to breathe free air and then 
suddenly forced to breathe a concentrated ether or chloro- 
form vapor. In my opinion it is these rapid changes in 
percentage of anesthetic vapor respired that cause many 
of the difficulties, such as excitement during early stages 
of anesthesia, retching and vomiting and mucous secre- 
tion. 

A very definite percentage of anesthetic vapor may be 
obtained by this method, and the majority of patients 
after they are anesthetized require about the same per- 
centage of anesthetic to keep them anesthetized. This 
fact, which is borne out in many ways and is well under- 
stood by those who have given anesthesia to any extent, 
makes the mechanical administration of anesthetics the 
ideal method. The patient, as shown, is carefully gotten 
under the influence of the anesthetic, and after being 
anesthetized is kept in this condition by a constant drop- 
ping of the anesthetic, which is slightly diminished toward 
the end of the operation and is slightly increased from 
time to time if any undue operative irritation is antici- 
pated. 

One of the difficulties of the hand method of adminis- 
tration is that we never quite know what percentage of 
anesthetic the patient is getting and if we are keeping the 
patient under lightly we may without realizing it allow 
him to come out, and then, wishing to correct our error, 
we are apt to give more anesthetic too suddenly or in too 
great an amount, which may tend to make the patient 


*Read before the Society of the Alumni of Bellevue Hospital, 
preteen, 2 1915, and before the New York Obstetrical Society, May 
1, 1915. 


retch. By the mechanical method we know that tf after 
the first twenty minutes the patient is properly anesthetized 
by the administration of so many drops per minute, the 
maintenance of this amount of anesthetic will insure the 
patient remaining properly anesthetized and we can actu- 
ally maintain the same amount. There is no guess work. 
We never need to feel, therefore, that the patient is going 
to come out, no matter how lightly we may have him 
anesthetized. This gives a great feeling of security to the 
anesthetizer, who ordinarily is kept on pins and needles 
unless he has his patient so deeply under that he knows 
there is no danger of any sudden change. Again, toward 
the end of an operation, especially a long operation, the 
anesthetic may be reduced by this mechanical method of 
administration so slowly and evenly that at the end of the 
operation, though ether has been used, the patient will be 
almost conscious. 

To speak of the advantages of this form of administra- 
tion of anesthetics from the standpoint of the patient is 
only to describe the advantages of the open-drop method 
properly given. Heretofore the administration of anes- 
thetics by the cpen-drop method has necessitated manual 
skill and muscular effort in addition to the knowledge of 
anesthesia. By means of this method the hands are free. 
This is a very great advantage. The jaw may be held up 
with both hands, as is often necessary. The table may 
be adjusted quickly without altering the anesthesia; in 
fact, after an anesthetic has been initiated in this way 
very little attention is really necessary. The use of the 
long flexible tube makes it possible to administer anes- 
thetics in neck or breast cases without interference with 
the operator or his assistants by reason of the presence 
of the anesthetist. A towel can be thrown over the mask 
and the patient need only be observed at intervals. 


VAPOR ANESTHESIA FOR INTRAORAL 
SURGERY.* 


F, H. McMecuan, M.D., 
Cincinnati, O. 


There are few surgical procedures in which team-work 
between surgecn and anesthetist is fraught with more 
beneficial results than in operations within the mouth. The 
difficulties which the anesthetist must surmount are: (1) 
To maintain an even plane of light surgical narcosis, with 


. unimpeded respiration; and (2) to provide a practically 


bloodless field of operation for the surgeon. 

These two essentials can cnly be secured by the expert 
manipulation of certain mechanical anesthetic devices and 
by an intimate knowledge of the classical technic for the 
operation in hand or the methods of the individual oper- 
ator. 

To simplify the anesthetic technic for intraoral opera- 
tions the author now uses a modified Gwathmey vapor 
apparatus attached to the latest Oxygen Autogenor, sup- 
plemented by a Williams’ water-vacuum aspirator, a 
Doyen gag or Pynchon nasal tubes. 

The vapor method of anesthesia does’ not lend itself 
readily to the induction of narcosis, so the patient is 
preferably anesthetized by the essence of orange-ethyl 
chlorid-ether drop method. A few drops of the essence 
of bitter orange peel are dropped on the gauze of a 
double chamber mask, and the patient breathes until this 
potent cdor has obtunded his olfactory sense; then ethyl 
chlorid, from 2 to 6 cc., is administered by means of a 
graduated glass dropper attached to a Gebauer 100 cc. 
metal container. As soon as breathing becomes rhythmical 
or slight snoring supervenes, ether is dropped synchro- 
nously with the ethyl chlorid until the desired plane of 
surgical narcosis has been reached. This depth of nar- 
cosis must be sufficient to allow for the transition from 
the drop to the vapor method of anesthesia without the 
patient coming out. The Doyen mouth-gag is now in- 
serted and the vapor administered through its auxiliary 
attachments or else through the Pynchon nasal tubes. 

The success of the vapor method of anesthesia depends 
on the establishment and maintenance of oral breathing 


*Read before the West End Medical Society, Cincinnati, O. 
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when the anesthetic is administered through the gag, or 
in providing a sufficient flow and pressure of anesthetic 
ladened air or oxygen through the nasal tubes to offset 
the diluent effect of coral respiration. The plane of nar- 
cosis may be regulated by increasing or decreasing the 
anesthetic tension of the vapor delivered or by momen- 
tarily occludimg the nostrils or covering the mouth to 
deepen oral or nasal breathing, respectively. It is advis- 

le to use a free flow of ether-oxygen in making the 
transition to the vapor method, as the error of the in- 
experienced is mest frequently on the side of too light 
rather than too deep a surgical narcosis. In very recal- 
. citrant subjects it is advisable to use the C. E. mixture 
vapor to secure a flaccid condition of the patient. 

The required depth of surgical narcosis for intraoral 
operations will vary with the temperament of the indi- 
vidual operator and the skill of the anesthetist. It may be 
light enough to preserve the cough reflex, and should sel- 
_ dom if ever be deeper than a sluggish pupillary response 

or conjunctival reflex. 

Having secured a satisfactory plane of surgical narcosis, 
the vapor apparatus will require little or no attention ex- 
cept a momentary adjustment of the needle-valve to in- 
crease or decrease the flow of oxygen, or a turning of the 
regulating valve from full ether to ascending or descend- 
ing proportions of the C. E. mixture. The anesthetist is 
thus enabled to watch his patient carefully and to main- 
tain an unobstructed air-way and unimpeded respiration. 

The judicious use of the Williams’ aspirator across the 
base of the tongue will enable the anesthetist to keep a 
practically bloodless field for the operator; and he will 
elicit none of those reflexes which are so prominently pro- 
voked by swabbing out the throat with gauze sponges. 
Also the collecting of the blood lost during the operation 
in the aspirator bottle gives absolute assurance of the 
extent of any hemorrhage that has taken place. 

Concerning the routine use of oxygen there is this to be 
observed. While the average child or adult may be safely 
carried through an operation with anesthetic ladened air, 
still the lymphatic child, the alcoholic adult and the 
cachetic wreck will be far more safely handled by the con- 
comitant use of oxygen. 

This current practice of using oxygen as an adjunct 
to anesthesia has mot only the scientific basis of laboratory 
research to recommend it, but also the corroborative en- 
dorsement of exhaustive clinical results. The dictum of 
Gwathmey, that “oxygen increases the safety of all anes- 
thetics as regards life, without decreasing their anesthetic 
effects,’ has never been successfully controverted. Also 
too much emphasis cannot be placed on Hewitt’s conclu- 
sion with regard to shock that the oxygen limitation factor 
is of greater importance in the conservation of vitality 
than the carbon dioxid retention. 

These dicta coincide with the clinical results of Buxton 
in the concomitant use of oxygen during narcosis. The 
narcosis so obtained is more profound than can be ensured 
when using ether by itself, as the hyperoxidation of the 
tissues enables more ether to enter the circulation than 
could otherwise occur, without danger to the nervous cen- 
ters, hampered as they would be by deoxidized blood. 

The importance of the oxygen intake to the conserva- 
tion’ of vitality and its exceptional vitality to surmount 
respiratory difficulties is based on Neudorfer’s theory of 
the elective affinity of the pulmonary circulation to certain 
gases. Neudorfer found that while allowing for a varia- 
tion in the affinity of hemoglobin for oxygen, which is not 
a constant factor and which is mien reduced in ane- 
mias, nevertheless an excess of the gas weakest in affinity 
rendered the other gases present innocuous. 

This logically explains how during impeded respiration, 
after the oxygen content of the alveolar air is exhausted, 
the remaining ether vapor is in excess and is abruptly and 
overwhelmingly taken up by the elective affinity of the 
pulmonary circulation. In the presence of -hyperoxygena- 
tion, the oxygen content of the alveoli and bronchi is suffi- 
ciently excessive to counteract almost any amount of 
respiratory embarrassment. ; 

While Gwathmey has perfected the most satisfactory 
regulating device for vapor anesthesia, it has remained for 
the autogenor to supply a portable, flexible, self-adjusting 
pressure supply of nascent oxygen. By the contact of 


fused sodium peroxid with water it yields pure, nascent 
oxygen under any required pressure from 0 to 50 pounds 
per square inch, a force sufficient to drive any vapor 
device, with the added advantage that the pressure created 
automatically adjusts itself to overcome the resistance 


offered to the issuing gas. This working pressure drops 
to 0 after use or it may be regulated to blow-off at any 
pressure up to 50 pounds by means of the safety valve. 
Thus the autogenor meets the varied resistance offered by 
the outflow of ether-oxygen alone through the wash-bcttle 
or the differential resistances of ether or chloroform or 
the C. E. mixture in combination. 

Also during resuscitation the resistance offered by 
paralysis of respiration, fixation of the chest, collapse of 
the trachea, or edema of the glottis, increases the pressure 
in the autogenor to such a degree as is required by the 
oxygen to force its way past the obstruction to the lungs 
and expand the cavity. As soon as perflation results in 
the restoration of normal breathing, the gas pressure falls 
automatically to slightly above atmospheric tension. 

Postoperatively the inhalation of oxygen should be con- 
tinued until the patient is in rational possession of all his 
faculties. Such a precautionary measure obviates the oc- 
currence of the usual post-anesthetic complications. 

In summary the advantages of this detailed technic of 
anesthesia for intraoral operations are: 

1. The simplicity and efficiency of the apparatus and 
supplementary devices. 

2. The safety and freedom with which the anesthetist 
may assist the operator both in the control of the pa- 
tient’s position and in the maintenance of a practically 
bloodless operative field. 

3. The assurance of having resuscitative apparatus at 
hand for any emergency that may arise, and 

4. The use of a method that not only combats shock 
but obviates the occurrence of the usual postanesthetic 
complications. 


DENTAL ANESTHETICS.* 
J. G. Henanay, D.DS., 
Cleveland, Ohio. 

The advancement of Dentistry as a scientific profession 
depends like Medicine upon the efforts of its individual 
members. 

We have reason to be justly proud of the advancement 


*Read before the Ohio State Dental Society, Columbus, Ohio, 
December, 1915. 
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which we have seen during the last few years as well as 
of the men who have made this advancement possible and 
who at the same time have made their names famous in the 
history of Dentistry. 

Observers within our ranks have been of the greatest 
of service to medical research in various branches, and 
each year sees dentistry occupying a more important posi- 
tion in the opinion of the medical profession with which 
there is a constantly growing tendency to work in unison. 

It has often been regretted that the two professions did 
not from the start unite their efforts and develop in com- 
mon, and while undoubtedly some advantages would have 
accrued from such an arrangement, I firmly believe that 
humanity has profited to a much greater extent due to 
the fact conditions existed as they were and that dental 
science has been perfected much more rapidly for the 
same reason. I believe, however, that the future will see 
the practicing dentist a medical as well as dental graduate. 


Among the important branches of science which den- 
tistry has ‘helped in developing, that of anesthesia stands 
foremost. Dentistry was quick to grasp the advantages 
of cocain and its substitutes for the production of local 
anesthesia, and divides with medicine the honor for the 
development of the science and practice of analgesia. 

It seems strange that with these well-founded claims to 
encourage us that dentists have not more universally em- 
ployed anesthetics in their work. 

That we have not done so is evidenced by the fact that 
probably 95 per cent. of all dental operations are still per- 
formed without the assistance of any anesthetic. 


As dentists we are in position through our daily work 
to note the cause and effect of shock due to fear or pain, 
and consideration of the situation will reveal the fact that 
not always is it the patient who is the sufferer, but often- 
times the dentist, due to the mental and nervous strain to 
which he is subjected in some of his trying cases. 


So widespread among the public is the fear of the 
dentist, that it would seem that it has almost become a 
natural condition. This would appear to be the result 
of the accumulated effect of the pain and fear caused by 
succeeding generations of dentists since dentistry was first 
practiced in its crudest forms. 

Have we the right to continue in this way, or shall we 
follow the path which science has opened for us and as 
a united profession adopt all means which make humani- 
tarian dentistry possible? The time has about arrived 
when this is not to be considered a matter of privilege 
with us, but as a matter of compulsion. 

Patients know that painless and shockless operations 
are eee and are demanding that such services be ren- 
dered. 

The general use of anesthetics would help to prevent 
shock and at least to an extent correct certain dangerous 
customs which were practiced in the past. We all know 
of the number of practically good teeth which were de- 
vitalized to allow for a restoration without pain, and we 
must recognize the fact that at least some of those teeth 
were lost for want of proper root canal treatment and 
filling, not only this, but while this imperfectly filled tooth 
existed in the jaw it was a constant menace to the gen- 
eral health. The apical abscess may have been a focal 
point for some local or general infection, such as rheuma- 
tism, arthritis, lesions of the heart, diseases of the skin, 
or infections of the eye or ear. In recognition of this 
possibility every able medical diagnostician of today bears 
the teeth in mind when searching for some obscure cause 
of disease. 

Painless Dentistry, the term which only a short time ago 
was wholly the term of the fakir, is today synonymous 
with perfect dentistry. Dentistry today needs to be not 
only free from pain and shock, but all other disagreeable 
effects, if the dentist is one whose ambition and energy 
have stimulated him to perfect himself in the knowledge 
that is to be had. 

All surgeons recognize the fact that no single anesthetic 
or anesthetic method would suffice for all cases. Good 
practice would indicate the selection of the agent or 
method best indicated for any given case. In some cases, 


in order that shock as well as pain be eliminated, it is 
necessary that both local and general anesthesia be em- 
ployed. Nitrous oxid and oxygen analgesia and anes- 
thesia will always have an important place in dental prac- 
tice, in the first place because there will frequently be 
present cases where nothing short of general anesthesia 
will permit of the accomplishment of satisfactory results, 
and secondly, because where a combination of anesthetics 
is necessary this agent is far more desirable than any other 
general anesthetic agent for this purpose. 

The successful practice of conductive anesthesia depends 
upon several conditions, each of which must be considered 
with the strictest adherence. 

They are as follows: 

(1) A knowledge of the anatomy of the region under 
consideration, including a thorough knowledge of the 
nerve supply, the condition of the bones in various loca- 
tions, as well as the several bony landmarks which serve 
for guides. 

(2) The most complete asepsis governing the anesthetic 
solution, the instruments, the field of operation and the 
operator, and 

(3) The preparation of the solution and the carrying 
out of injections according to prescribed technic. . 

The principal contraindication to infiltration anesthesia 
is an already existing infection in the field of operation. 
An injection should under no circumstances be made into 
pathologic tissue for fear of spreading the infection. By 
conductive anesthesia, however, the injection can be made 
at a point remote from the infection, and reaching the 
main nerve, may be considered under these circumstances 
not only as an anesthetic, but as a curative procedure. It 
is a recognized fact that inflammatory conditions are not 
only controlled but subdued. by the existence of local anes- 
thetic condition in the affected area. 

The man who perfects himself in these technics with 
the intention of only using them in extracting is wasting 
his time. I believe that extracting operations should, 
wherever possible, be performed under a general anes- 
thetic, for there is no other operation which we are called 
upon to perform which is so often attended by psychic as 
well as surgical shock. 

It is in the operative field where the dentist will realize 
his chief advantage. There is no dental operation which 
is likely to cause pain but which may be performed to 
better advantage with the aid of infiltration or conductive 
anesthesia. Cavity’ preparaticns for inlays and fillings, 
preparation of teeth for jacket or other forms of crowns, 
removal of pulps, opening of abscessed teeth, removal of 
pulp stones or calcified pulps, treatment of pyorrhea in 
such cases as an anesthetic is required, removal and treat- 
ment of pericemental abscesses, resections of a root apex 
for fitting bands, for setting or cementing crowns and 
bridges. It may also be employed with the most happy 
results as a diagnostic measure in the search for the 
cause of neuralgia and antrum trouble. 
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APPARATUS—MANUFACTURE AND ADMINISTRATION OF NI- 
Trous Oxip For ANESTHESIA: EXPERIENCE OF LAKE- 
stipe Hospirat. A. R. Warner, Cleveland. Journal 
American Medical Association, December 4, 1915. 

APPARATUS, NEW, AND INTRATRACHEAL TUBE FOR INTRA- 
TRACHEAL ETHER ANESTHESIA. S. Robinson, Roches- 
ter, Minn. Surgery, Gynecology and Obstetrics, De- 
cember, 1915. 

APPARATUS—WaRM ANESTHETIC Vapors, ADVANTAGES OF 
AND AN APPARATUS FOR THEIR ADMINISTRATION. F. 
E. Shipway. Lancet, January 8, 1916. 

CaupDAL ANESTHESIA IN GENITO-URINARY SuRGERY. Brans- 
ford Lewis and Leo Bartels, St. Louis. Lancet- 
Clinic, January 8, 1916. 

CHLOROFORM, DraGNosTIC IMPORTANCE OF THE MopIFICa- 
TION IN TENDON REFLEXES UNpER. J. Babinski and A. 
Fremont. Bulletin de l’Academie de Medicine, Octo- 
ber 19, 1915. 


‘Conpuctive ANESTHESIA. George T. Gregg, Pittsburgh. 


The Dental Summary, December, 1915. 


Diet, the Influence of on Hepatic Necrosis and Toxicity 


of Chloroform. Eucene L. and Lecann B. AL- 
FoRD, St. Louis Mo. Journal of Experimental Medi- 
cine, Vol. XXI, No. 1, 1915. 


The destructive action of chloroform on the cells of 
the liver has long been recognized. Chloroform admin- 
istered in sufficient quantity to animals by inhalation or 
by stomach causes necrosis implicating the center of each 
lobule of the liver, perhaps extending four-fifths of the 
distance from the central vein to the surrounding portal 
spaces. The poison exhibits a peculiar affinity for the 
hepatic cells, for, whereas parenchymatous cells of other 
organs such as the kidney and heart undergo injury ex- 
hibited by fatty degeneration, widespread necrosis is limited 
to the liver. 

The occurrence of the same change in man is demon- 
strated by delayed chloroform. poisoning, which occa- 
sionally follows the administration of chloroform for an- 
esthesia. In association with excitement, delirium, coma 
and other symptoms referable to the nervous system, jaun- 
dice appears and increases in severity. Crystals of leucin 
and tyrosin in the urine may suggest advanced protein 
disintegration referable in the presence of jaundice to 
disintegration of hepatic tissue. After death the liver is 
enlarged and exhibits advanced necrosis beginning in the 
centers of the lobules. 

Numerous observers following Strassmann and Sal- 
kowski have shown that administration of chloroform by 
inhalation or by mouth is followed by increased elimina- 
tion of urinary nitrogen, sulphur and phosphoric acid. 
Howland and Richards, reproducing delayed chloroform 
poisoning in dogs, have shown that necrosis of the liver 
is associated with the increased elimination of sulphur and 
nitrogen which accompanies intense disintegration of body 
protein. 

Chloroform was selected as an example of a poison 
capable of causing death and disintegration of hepatic 
cells, and experiments were undertaken to determine if 
protein disintegration might be modified by diet. These 
experiments were made on white rats since preliminary 
experiments determined that the fatal dose of chloroform 
for these animals could be determined with fair accuracy. 
Chloroform was diluted with two parts of paraffin oil 
selected as an indifferent substance absorbed with difficulty. 
In a preliminary experiment, a dose approximately 0.2 c.c. 
per hundred gm. of body-weight failed to kill; from 0.3 
to 0.5 per hundred gm. killed in four days; 0.6 in two, 
and 0.7 in one day. Irregularities in the action of the 
poison were occasionally seen. 

In the series recorded in Table 1, animals were given 
during four days (a) oats and cane-sugar, (b) meat alone 
or (c) fat (of beef) alone. On the three diets the aver- 
age body-weight of each group of animals was maintained. 
Table 1 gives the length of life in days of the animals 
which died. 

Animals which received carbohydrates survived, where- 
as all of those which received meat and fat died. Differ- 
ence in toxicity is further shown by the average duration 


of life of animals which survived after the various diets. 
Microscopic examination of the livers of the animals which 
died showed that necrosis was scant in animals which 


TABLE 1.—LENGTH OF Live DAYS OF ANIMALS 


WHICH 

Chloroform 

per 100 gm. Oats and 
c.c. Sugar Meat Fat 
0.1 > 3 2 
0.15 3 1 
0.2 7 3 2 
0.25 " 2 2 
0.3 a 3 2 
duration 

of life 3 14/5 


*Lived. 


had received a carbohydrate diet, implicating one-third or 
one-fourth of the radius of the liver lobule, whereas in 
animals which received meat or fat, necrosis affected from 
two- to three-fifths of the lobules, destroying at least half 
in all save two instances. Necrosis is found in all animals 
which died within four days after intoxication. 

The foregoing experiments suggested that smaller doses 
of chloroform might demonstrate greater differences refer- 
able to diet. In view of the rapid fatality after adminis- 
tration of fat the minimum dose with this diet was placed 
at 0.02 cc.; from previous experiments it was assumed 
that animals receiving carbohydrates or meat would sur- 
vive this dose. After six days on the various diets ani- 
mals which had received carbohydrates lost an average 
of 4 gm. each, those on meat maintained their weight and 
those on fat lost an average of 15 gm. each (Table 2). 

Three times the fatal dose for animals receiving fat 
(0.05 c.c.) is survived by animals which have received a 
meat diet, whereas five times this dose is survived by 
animals which have been fed on starch and sugar. The 
experiments are in accord with the observations of those 
(as Shaffer and Coleman for typhoid fever) who have 


. Shown that carbohydrates prevent the disintegration of 


body proteins. The average duration of life of those 
which survived furnishes further evidence of the protec- 
tive action of carbohydrates and the injurious effect of fat. 
Advanced necrosis of the liver was found in those animals 
which died after receiving meat and fat, and serves as an 
index of the severity of intoxication. 


TABLE 2.—-LENGTH OF LIFE IN DAYS OF ANIMALS 
WHI ED. 


CH DI 
Chloroform 
per 100 gm. Oats and 
Ce Sugar Meat Fat 
0.025 
0.05 11 3 
0.1 10 x 1 
0.15 1 
0.2 3 2 
0.25 3 2 
Average duration 
life 10 534+ 
*Lived. 


Since animals of the foregoing series which received . 
fat alone exhibited a loss of body-weight, the experi- 
ment was repeated by adding fat to a carbohydrate diet. 


TABLE 3.—LENGTH OF LIFE IN DAYS OF ANIMALS 
WHICH DIED. 


Chloroform Oats and 
per 100 gm. Oats and Oats and Cottonseed 
c.c. Sugar Meat Beef-Fat Oil 
0.05 2 2 . 

0.1 5 2 
0.15 is 3 2 2 
0.2 Ze 3 2 2 

Average dura- 
tion of life .. 2+ 
*Lived. 


To one group of animals beef-fat inseparably mingled 
with rolled oats was given; to another group which re- 
ceived as much oats as they would eat, cottonseed-oil (1 
c.c. daily) was administered by mouth. The average 
body-weight in each one of these groups was slightly 


is 
m- 
ac- 
be 
sia 
ts, 
ics 
ler 
ds 
ed 
er 
a- 
ve 
ie 
e . 
ia 
n. 
to : 
3y 
de 
e 
es 
It 
ot 
S- 
h 
d, 
S- 
aS 
h 
re 
Ss, 
S, 
yf 
n 
x 
d 
y 
e 


American Journal of Surgery 
64 Anesthesia Supplement 


INDEX: AND ABSTRACTS. 


Aprit, 1916, 


increased after five days. At the end of this time chloro- 
form was administered (Table 3). 

The protective action of carbohydrates is conspicuously 
shown. The difference between the effect of meat alone 
and of fats combined with carbohydrates is not so great 
as the difference in the influence of meat and fat alone, 
the protection afforded by carbohydrates combined with 
fat being evident. Neverthéless, the average duration of 
life among animals which survived exhibits the dangerous 
influence of fat. The experiments furnish evidence that 
fat administered to animals and presumably stored in part 
in the liver increases the susceptibility of the organ to the 
injurious action of chloroform. 


ETHER ANESTHESIA, DANGERS oF. W. W. Keen, Philadel- 
phia. Boston Medical and Surgical Journal, Decem- 
ber 2, 1915. 

CoLonic ANESTHESIA. C. G. 
Cumston. Revue Medicale de la Suisse Romande, 
December, 1915. 


INTRATRACHEAL INSUFFLATION. Benjamin Merrill Rick- 
etts, Cincinnati, O., with Remarks by George Edward 
Fell, Buffalo, N. Y. Reprinted from the American 
Journal of Surgery, October, 1915. Buffalo Medical 
Journal, January, 1916. 


Kinetic Drive: Its PHENOMENA AND ContTROL. George 
W. Crile, Cleveland, O. Journal American Medical 
Association, December 18, 1915. 


LocaL ANESTHESIA, APPLICATION OF TO Dentistry. Leo 
aa New York City. The Dental Cosmos, January, 
1916. 


Locat ANESTHESIA vS. GENERAL ANESTHESIA IN NOSE AND 
TuHrRoAT Operations. J. C. Beck, Chicago. Annals of 
September, 


Rhinology and Laryngology, 


LocaL ANESTHESIA IN Herniotomy. J. H. Jacobson, To- 
ee O. American Journal of Obstetrics, November, 

Loca, ANESTHESIA IN THE RApICAL Cure oF A. 
Ehrenfried, Boston, Mass. Boston Medical and Sur- 
gical Journal, November 18, 1915. 


Locat ANESTHESIA IN EXENTERATION AND ENUCLEATION OF 
THE EyEBALL witH Novocain Sorution. H. Illig, 
Munich. Archives of Ophthalmology, January, 1916. 


LocaL ANESTHESIA, TOTAL REMOVAL OF THE OrBIT UNDER. 
Herbert P. Cole, Mobile, Ala. Journal American 
Medical Association, December 4, 1915. 


LocaL ANESTHESIA, TONSILLECTOMY BY BLUNT DISSECTION 
Unper. J. B. Horgan. Journal of Laryngology, Rhi- 
nology and Otology (London), December, 1915. 


Local Anesthesia, Decompression Under. Hersert P. 
Cote, Mobile, Ala. Annals of Surgery, December, 
1915. 


Having occasion recently to perform decompression on 
an epileptic with a dubious prognosis from the standpoint 
of cure, local anesthesia was adopted as the procedure 
subjecting the patient to the least risk. 

The patient, referred by Dr. Seale Harris, of Birming- 
ham, Alabama, a white male, aged 33, gave a history of 
injury to the skull years before admission to our clinic. 
The location of injury was indefinite, though the onset 
of the typical epileptic convulsions definitely followed the 
injury. There being no evidence of a focal nature, de- 
compression was ve Pra only because years of medical 
treatment had not availed. Believing that a decompres- 
sion performed on the patient in a conscious state might 
disclose the focal point more readily, we determined upon 
the use of local anesthesia. 

Preliminary scopolamin-morphin was given. After the 
usual preparation a tourniquet was placed about the head 
with comfortable pressure. After the method of Braun 
about 60 cc. of al per cent. novocain-adrenalin solution was 
injected at seven points over the temporal region above 
the tourniquet. The solution was injected in all the layers 
of the scalp down to the periosteum and the points of 


injection were connected both superficially and in the deep 
tissues, thus providing a seven-sided area of anesthesia. 
An _osteoplastic decompression was then performed 
with no discomfort to the patient. We noted -with con- 
siderable surprise the aheotite absence of pain in the 
periosteum and upon trephining the bone and using the 
Gigli saw and rongeur. A rather large dural flap was 
made without sensation to the patient, the pia beyond 
appearing rather edematous, was apparently normal. 
Pressure stimuli on the anterior Rolandic area elicited 
little response and we believe the infiltration tended to 
reduce pressure stimuli—a possible objection to local 
anesthesia in some cases. Efforts at pressure stimuli were 
shortly followed by a rise in pulse rate to 150, the arteries 
became engorged, and the peent passed through a typical 
epileptic seizure of several moments’ duration. No focal 
signs presented. The patient was controlled during the 
convulsion and at its end the operation was completed by 
passing the dural flap out between the bone into the tem- 
poral muscle. The osteoplastic flap was replaced and 
sutured. The patient returned to the ward with a pulse 


-of 120, in excellent spirits and complained of no pain. 


The patient made an uninterrupted recovery, suffering 
very little after-pain and having no urinary changes. The 
pressure of the tourniquet was the only uncomfortable 
sensation during’ the entire operation. He was conscious 
of having had the epileptic seizure. The patient has had 
a diminution in the number and severity of his attacks. 

In conclusion, cerebral cases presenting grave and un- 
certain prognoses do not warrant serious operative risks. 
Local anesthesia permits of extensive intracranial pro- 
cedures. It will also, doubtless, do much to clear up the 
localization of motor and sensory areas by permitting ex- 
tensive observations on the conscious patient. 


MANDIBULAR CONDUCTIVE ANESTHESIA. H. F. Koontz, 
Pittsburgh, Pa. The Dental Summary, January, 1916. 


MANDIBULAR ANESTHESIA. Theodore Blum, New York 
City. The Dental Cosmos, January, 1916. 


Nitrous Oxip, THe USE oF IN THE PRODUCTION OF PAIN- 
LESS CHILDBIRTH. Moses Salzer, Cincinnati, O. 
Lancet-Clinic, January 1, 1916. ; 


Nitrous Oxip ANALGESIA IN Osstetrics. E. I. McKesson, 
Toledo, O. The Modern Hospital, January, 1916. 


Nitrous Oxip ADMINISTRATION IN OBSTETRICS, TECHNIC 
or. A. K. Paine, Boston, Mass. Surgery, Gynecol- 
ogy and Obstetrics, February, 1916. 


OxyceN, PatHo.ocic Errecrs or ATMOSPHERES RICH IN. 
H. Karsner, Cleveland, O. Journal of Experi- 
mental Medicine, February, 1916. 


SHocK, PERIPHERAL AND Its CentTrAL Errects. J. L 
Thomas. British Medical Journal, January 8, 1916. 


SPINAL ANESTHESIA IN SuRGERY: Report OF 927 Cases. 
G. Y. Massenburg, Macon, Ga. Georgia Medical 
Association Journal, November, 1915. 


SPINAL ANESTHESIA WITH STOVAIN IN GENITO-URINARY 
Surcery. J. S. Read. New York Medical Journal, 
January 15, 1916. 

TwILicHt SLEEP, PRESENT STATUS OF IN OBSTETRICS: 


Stupy oF over 2,000 Cases. A. J. Rongy. American 
Jourval of Obstetrics, November, 1915. 


TO THE READERS OF THE SUPPLEMENT. 


A perusal of the announcements of apparatus, 
drugs and accessories in the Advertising Sec- 
tions will amply repay those surgeons, dentists, 

specialists and anesthetists who, in their daily rou- 

tine, are beset with the problems incident to hand- 
ling operative risks under anesthesia and analgesia. 

—Editor. 
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